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PREFACE. 


The  present  work  professes  to  be  an  introduction  to 
a very  interesting  and  important  subject  of  study — 
the  psychology  of  the  intellectual  part  of  the  human 
mind.  It  is  designed  principally  for  the  use  of 
students  who  are  beginning  their  philosophical 
studies,  and  the  writer  has,  therefore,  endeavoured 
to  express  himself  in  as  clear  and  simple  language 
as  possible.  But  while  intended  primarily  for  this 
class  of  readers,  it  is  hoped  that  those  who  have 
already  made  the  acquaintance  of  the  subject  will 
find  something  to  interest  them. 

The  writer  is  ready  to  admit  that  one  principal 
object  which  he  kept  before  his  mind  in  the  prepara- 
tion of  the  book  was  to  show  the  inadequacy  and 
unsatisfactoriness  of  a prevailing  system  of  pyscho- 
logy,  which  may  be  indicated  by  the  word  phenome- 
nalism. At  the  same  time  he  admits  also  having 
received  much  assistance  at  various  times  in  matters 
of  psychological  analysis  from  writers  who  have 
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supported  that  system.  For  valuable  suggestions 
regarding  the  process  of  reasoning,  particular  acknow- 
ledgments are  due  to  Mr.  Herbert  Spencer,  who, 
in  his  ‘ Principles  of  Psychology,’  has  given  an 
admirable  exposition  of  the  nature  of  the  reasoning 
process. 

The  author  has  no  intention  to  deprecate  criticism 
of  any  of  the  doctrines  which  he  has  attempted  to 
establish.  The  only  consideration  which  he  wishes 
to  urge  upon  the  critic  is  that  the  book  has  been 
written  with  considerable  haste,  in  order  to  secure 
its  publication  within  a certain  limited  time.  And, 
therefore,  there  are  probably  many  details  which 
would  be  altered  if  a somewhat  longer  time  had 
been  allowed  before  giving  the  work  a final  revision 
previous  to  publication. 
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THE  ELEMENTS 


OF  THE 

PSYCHOLOGY  OE  COGNITION. 

CHAPTER  I. 

INTRODUCTION. 

Section  I. 

SOURCES  AND  ARRANGEMENT. 

§ 1.  The  Psychology  of  Cognition  forms  an  im- 
portant part  of  the  philosophy  of  the  human  mind, 
cognition  being  one  of  the  three  great  classes  of 
phenomena  which,  according  to  the  generally 
accepted  division,  constitute  the  mind.  The 
remaining  two  classes  may  be  designated  the 
Feelings  and  the  Voluntary  Activities.  These, 
however,  will  not  come  under  our  special  con- 
sideration, except  in  so  far  as  they  are  involved 
in  the  first  class  of  phenomena.  Cognition  is  a 
general  name  which  we  may  apply  to  all  those 
mental  states  in  which  there  is  made  known  in  con- 
sciousness either  some  affection  or  activity  of  the 
mind  itself,  or  some  external  quality  or  object.  The 
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Psychology  of  Cognition  analyses  knowledge  into  its 
primary  elements,  and  seeks  to  ascertain  the  nature 
and  laws  of  the  processes  through  which  all  our 
knowledge  passes  in  progressing  from  its  simplest  to 
its  most  elaborate  condition.  It  is  necessary  for 
scientific  purposes  to  classify  mental  phenomena, 
but  it  must  be  borne  in  mind  that  in  actual  con- 
sciousness there  is  no  possibility  of  separating  the 
j one  from  the  other,  and  it  is  frequently  difficult  to 
! determine  to  what  class  a particular  phenomenon 
belongs.  In  the  earliest  or  simplest  stage  of  know- 
ledge it  is  perhaps  difficult  to  say  whether  the  phe- 
nomenon should  be  classed  as  a Feeling  or  a Cogni- 
tion ; and,  consequently,  it  will  be  necessary  in  this 
treatise  to  consider  all  those  primary  elements,  of 
whatever  character,  which  enter  as  constituent  parts 
! into  our  matured  knowledge. 

§ 2.  The  materials  which  we  shall  require  in  the 
systematic  exposition  of  our  subject  are  drawn  from 
various  sources,  but  especially  the  following : — 

a.  Examination  and  analysis  of  consciousness. 
This  is  the  power  which  every  individual  possesses 
of  becoming  aware  of  the  various  feelings  and  other 
phenomena  which  are  experienced  in  his  mind.  It 
is  the  only  power  by  which  these  phenomena  can  be 
directly  known  or  studied,  and,  consequently,  in  every 
system  of  philosophy  it  must  be  appealed  to  as  an 
authoritative  revelation  of  mental  facts. 

b.  The  anatomy  and  physiology  of  the  physical 
organism.  Without  entering  into  disputed  questions, 
it  is  universally  admitted  that  the  powers  of  the 
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mind  are  in  some  way  connected  with,  and  depend 
upon,  the  faculties  of  the  body,  and  more  especially 
that  the  nervous  system,  with  its  centre  in  the 
ganglia  of  the  brain  and  its  extremities  scattered 
over  the  surface  of  the  body,  is  the  principal 
medium  of  communication  with  the  external  world. 
Whatever  may  be  the  value  which  a knowledge 
of  the  laws  and  operations  of  this  system  of  nerves 
possesses,  it  may  cast  some  light  upon  the  more 
refined  operations  of  the  mind  itself. 

c.  The  history  of  the  human  progress  or  of  the 
results  of  the  continued  activity  of  the  human  mind. 
Amongst  the  most  important  of  these  is  language. 
If  physiology  makes  us  acquainted  with  the  instru- 
ment by  which  the  mind  operates,  the  science  of 
language  exhibits  and  analyses  the  first  and  most 
important  of  the  mind’s  products.  It  is  only  within 
the  last  half  century  that  this  science  has  sprung 
into  existence ; but  the  results  which  it  has  already 
attained  are  of  so  great  importance  in  illustrating 
the  history  and  progress  of  the  human  mind  and  the 
human  race,  that  the  most  sanguine  hopes  may  be 
entertained  with  reference  to  the  achievements  which 
it  is  yet  destined  to  accomplish.  The  progress  which 
has  been  made  in  different  places  and  under  different 
conditions  in  the  useful  and  elegant  arts,  in  science, 
and  in  social  character  and  customs,  may  also  afford 
illustrations  of  the  nature  and  lawTs  of  the  human 
mind.  The  consciousness  which  each  individual 
possesses  of  the  working  of  his  own  mind  may  be 
corrected  and  enlarged  by  an  observation  of  the 
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gradual  and  progressive  development  of  the  mind  of 
the  nation  or  race.  That  such  progressive  develop- 
ment has  actually  taken  place,  no  one  can  doubt. 
The  history  of  religion,  of  science,  of  art,  as  well  as 
of  philosophy,  is  evidence  of  the  fact.  To  the  history, 
of  this  progress,  therefore,  the  student  of  philosophy 
should  turn  his  attention,  for  in  it  he  will  find  illus- 
trations, upon  a grand  scale,  of  the  operation  of 
mental  forces  and  principles  which  consciousness 
reveals  to  him,  upon  a small  scale,  in  his  own 
mind. 

§ 3.  Before  proceeding  to  the  consideration  of  the 
special  subjects  of  psychology,  it  is  desirable  to  take 
a general  view  of  the  order  in  which  they  should  be 
studied. 

In  the  first  place,  it  will  be  necessary  to  examine 
critically  the  sources  from  which  facts  regarding  the 
mind  are  derived,  in  order  to  determine  their  value, 
their  bearing  upon  the  questions  under  examination, 
and  the  nature  of  the  information  which  they  are 
likely  to  give.  The  facts  revealed  to  us  in  conscious- 
ness, those  made  known  by  a study  of  our  physical 
organism,  and  the  results  of  human  mental  activity, 
constitute  different  classes  of  data  from  which  conclu- 
sions may  be  drawn  regarding  the  operations  and 
laws  of  the  mind.  These  different  classes  of  facts 
give  testimony  of  different  kinds  and  of  different 
value ; and  it  will  be  necessary  both  to  pursue  an 
accurate  method  in  the  examination  of  facts  them- 
selves, and  to  see  that  no  conclusions  which  they  do 
not  warrant  are  drawn  from  them. 
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§ 4.  The  next  step  is  the  analysis  of  our  mental 
phenomena  into  their  simplest  elements.  In  the 
maturity  of  the  human  mind  the  feelings,  percep- 
tions, thoughts,  and  other  phenomena  are  very  com- 
plex in  their  nature ; and  we  cannot  thoroughly  un- 
derstand them  until  they  have  been  resolved  into  the 
elements  of  which  they  were  originally  composed. 
Having  determined  as  accurately  as  possible  the 
original  elements  of  our  knowledge,  we  may  discover 
the  manner  in  which  these  elements  are  combined 
or  modified  so  as  to  constitute  what  is  called  pre- 
sentative  knowledge — that  is,  knowledge  which  is 
immediately  presented  to  the  mind  without  having 
undergone  any  process  of  repetition,  comparison, 
or  inference.  In  this  reduction  of  knowledge  to 
its  simplest  elements  we  shall  be  led  to  study 
the  relations  between  these  ultimate  mental  facts 
and  the  parts  of  the  physical  organism  with  which 
they  are  more  immediately  connected,  and  we 
shall  be  able  to  trace  the  first  beginnings  of  our 
knowledge  of  external  things.  It  will  be  ne- 
cessary also  to  study  another  process,  the  repetition 
or  representation  of  the  original  elements  of  our 
mental  activity,  since  this  process  plays  an  impor- 
tant part  in  the  perception  of  external  and  distant 
objects. 

§ 5.  The  repetition  or  representation  of  the  elements 
of  knowledge,  introduced  as  a subsidiary  process  in 
the  psychology  of  perception,  must  now  be  studied 
in  its  higher  and  more  easily  recognised  functions 
as  exhibited  in  phantasy,  memory,  and  imagination. 
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These  subjects,  and  certain  problems  involved  in 
them,  form  an  interesting  chapter  in  the  study  of 
I the  human  mind. 

§ 6.  The  last  and  highest  class  of  phenomena  to 
| which  we  shall  require  to  turn  our  attention  consists 
I of  those  complex  processes  of  comparison,  generalisa- 
j tion,  and  inference  which  are  employed  in  the  en- 
largement and  elaboration  of  our  knowledge.  The 
study  of  the  products  of  these  processes  is  the  work 
of  the  logician.  Logic  has  to  do  with  the  results 
of  the  mental  processes  to  which  we  are  referring ; 
but  psychology  is  concerned  with  the  nature  of  the 
processes  themselves  as  revealed  in  consciousness. 
While,  therefore,  the  objects  of  our  study  here  will, 
to  a certain  extent,  coincide  with  those  of  the 
I logician,  we  shall  look  upon  them  from  a different 
I point  of  view.  It  will  be  our  aim  to  discover  the 
! nature  and  laws  of  our  mental  activity  exerted  in 
the  formation  of  those  predications,  general  notions, 
and  inferences  which  form  the  subject-matter  of 
! logic. 


Section  II. 

CRITICISM  OF  SOURCES. 

§ 7.  In  this  section  it  is  proposed  to  examine 
briefly  the  sources  of  our  knowledge  of  the  mind,  for 
the  purpose  of  ascertaining  the  kind  and  amount  of 
evidence  which  they  are  likely  to  give  of  the  mind’s 
processes.  These  sources  we  have  already  arranged 
into  three  classes — consciousness,  the  study  of  the 
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physical  organism,  and  the  results  which  express  the 
mind’s  activity. 

Beginning  with  the  third  of  these,  as  being  the 
most  familiar  to  those  who  have  not  devoted  much 
attention  to  the  subject,  we  may  remark  that  from 
it  we  need  not  expect  to  obtain  much  assistance  in 
the  study  of  the  more  ultimate  and  elementary  ! 
phenomena  of  the  human  mind.  The  manifest  re- 
sults of  human  activity,  as  seen  in  language,  in 
mythology,  in  art,  or  in  religion,  are  the  expression 
or  effects  of  mental  processes  of  a complex  and  : 
elaborate  kind.  They  cannot,  therefore,  throw  much  j 
light  upon  the  mental  problems  connected  with  the 
first  beginnings  of  knowledge ; but  they  will  assist  j 
very  materially  in  showing  how  the  more  complex 
mental  operations  are  carried  on,  how  the  simpler  j 
elements  of  knowledge  are  combined  and  elaborated,  i 
Leaving  their  consideration,  therefore,  for  a future  j 
period,  we  may  examine  more  carefully  the  other  j 
two  sources  which  we  have  indicated. 

§ 8.  A study  of  the  physical  organism  is  without 
doubt  an  important  preparation  for  the  study  of  the 
mind.  But  the  value  of  the  information  which  it 
gives  has  been  differently  estimated  by  different 
students.  All  are  willing  to  admit  that  the  connec- 
tion between  the  body — and  especially  the  nervous 
system — on  the  one  hand,  and  the  mind  on  the  other, 
is  of  a very  intimate  kind ; and  all  should,  therefore, 
agree  that  the  study  of  the  one  is  an  important 
condition  of  a complete  knowledge  of  the  other. 
But  there  are  diversities  of  opinion  as  to  the  nature 
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of  the  connection  between  the  movements  of  the 
nervous  system  and  brain  which  are  distinctly  phy- 
sical, and  the  elementary  phenomena  accompany- 
ing or  following  them  which  are  distinctly  mental. 
The  following  are  clearly  distinguished  doctrines 
upon  the  subject : — 

(1.)  It  is  held  by  some  that  the  mind  is  a function 
of  the  brain.  In  order  to  understand  this,  we  must 
bear  in  mind  the  relation  between  function  and 
organ  in  the  vegetable  and  animal  kingdoms.  An 
organ  is  a constituent  part  of  an  organised  body 
which  has  some  definite  duty  or  function  to  perform. 
The  function  of  the  leg  of  an  animal  is  to  walk  or 
run ; that  of  the  wing  of  a bird  is  to  beat  the  air  so 
as  to  enable  the  bird  to  fly.  The  stomach  is  a large 
internal  organ  of  the  body,  whose  function  is  to 
contain  the  food  which  we  swallow,  until  it  has  been 
prepared  for  being  taken  into  the  blood.  The  liver 
is  another  organ,  whose  function  is  to  secrete  bile, 
which  is  poured  into  the  stomach  to  assist  in  the 
digestion  of  our  food.  Every  organ  has  got  some 
special  work  or  function  to  perform  in  the  body  to 
which  it  belongs.  In  the  same  way,  it  is  argued,  the 
brain  has  a function  to  perform  in  the  animal  system, 
and  that  is  to  produce  the  various  mental  phenomena 
of  which  we  are  conscious.  And,  acting  upon  this 
hasty  and  crude  hypothesis,  a set  of  visionary 
speculators  called  phrenologists  have  thought  that 
they  could  learn  all  about  the  mind,  its  character, 
and  its  laws,  by  the  study  of  its  organ,  the  brain.* 

* This  is  the  theory  also  of  M.  Comte,  G.  H.  Lewes,  and  others, 
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There  are  many  objections  to  this  hypothesis  which 
might  be  referred  to ; but  in  the  mean  time  we  shall 
point  out  only  one,  which,  however,  will  be  sufficient 
to  set  it  aside  for  the  present. 

The  functions  of  all  the  organs  with  which  we  are 
acquainted  are  perceived  by  us  either  as  some 
material  product  or  some  mode  of  motion.  We  are 
able  to  examine  both  the  organ  and  the  function  as 
ordinary  physical  phenomena ; both  the  organ  and 
the  function  are  made  known  by  perception  through 
the  senses.  But  in  the  case  of  the  brain,  the  organ 
is  indeed  capable  of  being  examined  as  we  examine 
any  other  physical  organ — by  external  observation 
aided  by  the  employment  of  the  dissecting  knife. 
And  if  we  consider  the  brain  as  the  centre  of 
nervous  force  by  which  the  muscles  of  the  body  are 
made  to  contract,  we  are  able  to  perceive  a function 
of  the  brain  in  its  result — ordinary  muscular  motion. 
But  mental  phenomena  are  directly  perceived  only 
by  consciousness,  and  are  entirely  different  in  kind 
from  any  of  the  functions  of  physical  organs  with 
which  we  are  acquainted. 

Hence  there  is  a strong  presumption,  which  may 
be  confirmed  as  we  advance,  against  the  hypothesis 
that  the  relation  between  the  nervous  system  and  the 
phenomena  of  the  mind  is  identical  with  that  be- 
tween ordinary  physical  organs  and  their  functions. 
Consequently,  although  a knowledge  of  the  nervous 
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system  may  be  of  importance  to  the  study  of  mind, 
we  can  attach  to  it  at  present  but  a subordinate 
degree  of  importance. 

(2.)  A second  theory  of  the  relation  between  the 
mind  and  the  body  may  be  described  in  the  follow- 
ing manner.  The  mind  and  the  body  are  two 
entirely  different  substances  possessing  entirely 
different  qualities.  The  mind  has  been  brought 
into  connection  with  the  body,  inhabits  the  body, 
and  uses  the  body  as  its  instrument  of  carrying 
out  its  purposes  and  communicating  with  the  ex- 
ternal world ; but  they  are  in  nature  so  entirely 
different,  that  there  is,  and  can  be,  no  truly  causal 
connection  between  the  phenomena  of  the  one  and 
those  of  the  other.  An  impression  upon  an  organ  is 
only  an  occasion  on  which,  by  some  mysterious 
power,  a sensation  is  produced  in  the  mind.  So  the 
occurrence  of  a volition  or  determination  in  the 
mind  is  only  an  occasion  on  which,  by  divine  in- 
terference, a movement  is  excited  in  some  of  the 
muscles  of  the  body.  The  connection  between  the 
mind  and  body  is  only  accidental,  and  might  have 
been  otherwise.  The  one  is  now  inhabiting  and 
employing  the  other,  but  has  an  existence  really 
independent  of  the  other ; and  our  knowledge  of 
the  one  cannot  be  increased  to  any  material  extent 
by  a study  of  the  other.  Those  who  hold  a theory 
such  as  this  attach  very  little  importance  to  the 
study  of  the  brain  and  nervous  system  as  subordinate 
to  psychology.  It  is  a degradation  to  the  mind 
to  suppose  that  any  light  can  be  thrown  upon  its 
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workings  by  a study  of  its  humble  habitation  and 
instrument.  Consciousness,  therefore,  and  conscious- 
ness alone  should  be  resorted  to  by  the  student  of 
psychology. 

A theory  such  as  this  was  held  by  the  older 
followers  of  Descartes  and  the  older  adherents  of 
the  Scottish  philosophical  school.  But  there  are 
certain  considerations  which  will  prevent  us  from 
adopting  it  as  an  hypothesis  to  guide  us  in  our 
studies.  In  the  first  place,  the  student  of  psychology 
has  nothing  to  do  with  the  so-called  substances  of 
mind  or  matter ; he  has  to  study  only  the  phenomena, 
the  sensations  and  the  qualities  which  consciousness 
and  perception  make  known  to  him.  And,  again,  it 
is  unscientific  to  advance  to  the  study  of  the  mind 
tvith  certain  preformed  and  crude  notions  regarding 
its  nature,  its  independence  of  matter,  and  other 
things.  As  far  as  our  experience  goes,  the  mind  is 
most  intimately  connected  with  our  physical  or- 
ganism, and  it  appears  to  be  the  duty  of  the 
psychologist  to  take  into  account  every  fact  bearing 
upon  his  subject,  admitted  to  exist,  and  learn  as 
much  from  it  as  possible.  Moreover,  it  lies  within 
his  sphere  to  study  only  those  phenomena  which 
manifest  themselves  in  our  present  conditions  of 
existence,  and  not  to  speculate  or  make  assertions 
regarding  what  might  be  under  other  conditions. 

(3.)  A third  theory  respecting  the  connection 
between  physical  and  mental  phenomena  regards 
them  as  simple  antecedents  and  consequents,  without 
predicating  anything  concerning  the  differences  in 
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their  nature  except  in  so  far  as  may  be  learned  from 
actual  observation.  A certain  physical  movement 
or  nervous  vibration  takes  place ; it  is  followed  by  a 
sensation.  A certain  volition  is  determined  in  the 
mind ; it  is  followed  by  a muscular  movement.  The 
psychologist,  aided  by  the  physiologist,  may  legiti- 
mately endeavour  to  discover  what  particular 
phenomena  of  a physical  kind  always  precede  or 
follow  certain  phenomena  of  a mental  kind,  in  what 
order  the  two  series  of  phenomena  occur,  and  other 
facts  regarding  them  of  a similar  kind.  But  on  the 
other  hand,  it  is  not  legitimate  to  assume,  without 
satisfactory  reasons,  that  every  mental  phenomenon 
has  a physical  or  nervous  antecedent,  any  more  than 
it  is  legitimate  to  take  for  granted  that  every  organic 
action  is  the  result  of  some  conscious  mental 
antecedent.  As  physiologists  tell  us  about  certain 
organic  actions  which  take  place  in  the  body  alto- 
gether independent  of  any  mental  determination,  so 
there  is  an  a priori  probability  that  there  are  mental 
activities  which  are  not  connected  with  any  par- 
ticular physical  movements ; and  in  consequence  of 
this  presumption,  those  who  assert  the  contrary  are 
bound  to  support  their  assertions  by  the  evidence  of 
observed  facts.  The  burden  of  proof  falls  upon 
them. 

This  third  theory  of  the  concomitance  of  the 
physical  and  the  mental  series  of  phenomena  is 
the  one  which  appears  to  us  nearest  the  truth  as 
far  as  we  know  it.  It  asserts  nothing  regarding 
the  relations  of  mind  and  matter  except  what  is 
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discovered  or  inferred  from  actual  observation; 
nothing  regarding  the  possible  independence  of  what 
are  actually  united.  It  must  be  limited,  however, 
to  those  phenomena  in  each  series  which  are  dis- 
tinctly shown  to  have  a connection  of  antecedence 
or  consequence  with  phenomena  of  the  other  series. 
It  is  illegitimate  to  assume  that  because  a certain 
number  of  facts  in  the  two  series  are  concomitants, 
therefore  all  are  so.  And  from  the  analogy  of  the 
physical  phenomena  there  is  a strong  presumption 
that  there  are  facts  of  a mental  kind  which  have 
no  special  physical  antecedents. 

§ 9.  We  come  now  to  refer  to  that  source  of  i 
knowledge  regarding  the  mind  which,  though  last 
in  order  of  consideration,  is  first  in  importance.  It 
is  by  consciousness  only  that  we  can  become  directly 
acquainted  with  mental  phenomena.  As  those 
phenomena  are  called  physical  which  can  be  per- 
ceived by  the  senses  either  alone  or  aided  by  arti- 
ficial contrivances  such  as  the  microscope,  so  those 
phenomena  are  called  mental  which  manifest  them- 
selves in  consciousness.  Since,  therefore,  conscious- 
ness is  the  only  means  by  which  we  can  become 
directly  cognisant  of  mental  phenomena,  it  follows 
that  the  study  of  the  facts  revealed  in  consciousness 
must  always  be  the  principal  method  of  obtaining 
psychological  knowledge.  This  study,  however,  as 
it  is  one  of  great  importance,  is  also  one  of  great 
difficulty.  The  art  of  reflecting  upon  our  own 
mental  operations  is  one  which  requires  a great  deal 
of  attention  and  cultivation  in  order  to  become  a 
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proficient  in  it.  This  depends  partly  upon  the  fact 
that  the  energies  of  human  beings  are  first,  and 
usually  continue  to  be,  directed  outwards  to  other 
persons  and  external  objects.  It  requires  an  effort 
to  turn  the  attention  inwards  to  the  facts  of  con- 
sciousness ; and  hence  in  Greece  men  had  attained 
to  a high  state  of  civilization,  and  acquired  a great 
deal  of  knowledge  regarding  external  objects,  before 
any  attempt  was  made  to  examine  and  analyse  the 
phenomena  of  the  mind. 

Another  cause  of  the  difficulty  of  reflection  is  the 
great  complexity  of  the  phenomena  made  known  in 
consciousness.  This  complexity  is  twofold.  In  the 
first  place,  phenomena  are  complex  from  the  fact  of  a 
great  many  of  them  occurring  simultaneously  or  in 
immediate  succession ; and  it  is  difficult  to  separate 
them  the  one  from  the  other,  so  as  to  ascertain  their 
mutual  relations.  And  in  the  second  place,  certain 
mental  actions  which  seem  at  first  view  to  be  quite 
simple  are  in  reality  very  complex  in  their  origin. 
It  is  frequently  a matter  of  great  difficulty  and 
delicacy  to  analyse  the  history  of  the  mind’s  ability 
to  perform  such  actions.  We  are  apt  to  suppose  that, 
because  we  can  perform  them  easily  and  readily  now, 
we  were  always  able  to  do  so ; and  it  is  difficult  to 
conceive  the  condition  of  our  minds  when  we  had 
not  our  present  ability. 

§ 10.  As  the  chief  object  of  psychology  is  to  ascer- 
tain the  simple  and  original  elements  of  our  complex 
mental  phenomena,  and  the  laws  in  accordance 
with  which  these  elements  combine  and  transform 
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themselves  into  our  matured  mental  activities, 
the  first  part  of  the  method  of  psychology  must  be 
analytic.  Our  first  endeavour  must  be  to  determine 
those  mental  actions  which,  being  of  the  simplest  and 
most  elementary  kind,  enter  as  constituent  elements 
into  the  complex  operations  which  consciousness 
reveals.  A great  deal  will  depend  upon  the  care 
and  accuracy  with  which,  this  analysis  is  performed. 
If  we  fail  in  determining  exactly  what  are  the 
simple  elements  of  our  conscious  knowledge  and 
what  are  the  simple  forms  of  mental  activity ; if  we 
include  amongst  these  original  elements  something 
which  is  not  original ; or  if  we  exclude  from  them 
something  which  is  really  original,  we  shall  thus 
introduce  important  error  into  our  system.  The 
analysis  of  mental  phenomena  cannot,  as  a rule,  be 
effected  by  simple  introspection;  and  recourse  must 
be  had  to  a variety  of  observations  and  experiments 
suggested  to  the  psychologist  by  the  methods  so 
successfully  employed  in  physical  science.  Having 
determined  what  are  the  original  and  simple  mental 
phenomena,  the  next  part  of  the  method  will  be  to 
determine  in  what  ways  these  simple  phenomena  are 
combined  into  complex  activities  or  products.  Here 
we  shall  be  concerned  with  the  laws  of  mental 
synthesis  or  integration,  in  accordance  with  which 
the  mind  unites  together  into  a complete  whole  the 
simple  phenomena  of  consciousness.  With  reference 
to  the  discovery  of  these  laws,  no  special  rules  can  be 
laid  down  which  would  not  suggest  themselves  to 
any  person  of  ordinary  good  sense.  But  generally 
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chap.  i.  speaking,  care  must  be  taken  not  to  multiply  the 
SECT‘ IL  number  of  laws  beyond  what  is  necessary ; not  to 
accept  as  a distinct  law  what  may  be  resolved  into 
some  other.  And,  on  the  other  hand,  care  must  be 
taken  that  no  important  feature  of  our  knowledge  or 
belief  be  omitted  or  left  unexplained.  The  impor- 
tance of  these  cautions  will  be  seen  when  we  come 
to  the  study  of  the  special  subjects  of  psychology. 
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CHAPTER  II. 

THE  ACQUISITION  OF  PRESENTATIVE  KNOWLEDGE. 

Section  I. 

ANALYSIS  OF  PERCEPTION. 

§ 11.  By  way  of  introducing  the  problems  con- 
nected with  this  subject,  let  us  begin  with  a parti- 

CHAP.  II. 
SECT.  I. 

cular  example.  Suppose  that  we  see  a flowering  tree 
in  full  bloom  a short  distance  in  front  of  us.  The 
cylindrical  trunk,  the  branching  stems,  the  foliage, 
the  numerous  clusters  of  flowers,  form  a very  beauti- 
ful object  to  the  eye.  The  flowers  are  odorous ; the 
wind  is  blowing  from  the  direction  of  the  tree 
towards  us ; and  a pleasing  perfume  is  wafted  into 
contact  with  our  olfactory  nerves,  giving  us  the 
sensation  of  an  agreeable  smell.  The  wind  which 
brings  the  perfume  of  the  flowers  causes  the  innu- 
merable leaves  of  the  tree  to  flutter,  and  thus  pro- 
duces that  pleasant  murmuring  sound  of  fluttering 
leaves  with  which  every  one  is  familiar.  The  tree, 
we  have  supposed,  is  at  a short  distance  from  us. 
This  means,  that  if  we  walk  a short  distance  towards 
the  object  which  we  see,  we  shall  be  able  to  touch 
it.  Acting  upon  this  hint,  we  advance  and  touch 
one  of  the  leaves  of  a branch  hanging  near  the 
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ground.  A slight  sensation  is  felt  on  the  point  of 
the  finger.  We  touch  the  trunk  and  press  against 
it ; it  resists  our  pressure ; it  is  hard.  We  move 
our  hand  over  its  surface,  pressing  lightly  against  it, 
and  discover  that  there  are  inequalities  in  it,  the 
tactual  sensation  being  here  and  there  interrupted ; 
in  other  words,  the  bark  of  the  tree  is  rough.  Our 
curiosity  is  not  yet  satisfied,  and  so  we  pluck  a 
cluster  of  the  flowers,  put  one  of  the  coloured  petals 
into  the  mouth  and  chew  it ; it  is  pleasant  to  the 
taste.  All  our  senses  having  been  thus  brought 
into  exercise,  we  take  our  seat  upon  a mossy  hillock 
near  by,  and  reflect  upon  what  we  have  been  doing. 

§ 12.  The  complex  activity  which  has  given  us  a 
more  or  less  complete  knowledge  of  the  qualities  of 
the  tree  is  called  perception.  And  this  perception 
is,  of  course,  most  complete  when,  with  each  of  our 
senses,  we  have  become  directly  acquainted  with 
that  quality  of  the  tree  which  is  capable  of  being 
perceived  by  it.  Three  of  these  qualities  we  have 
seen  are  capable  of  affecting  us  at  a distance,  the 
colour,  the  smell,  and  the  sound.  The  remaining 
two,  the  touch  and  the  taste,  require,  as  their  con- 
ditions, that  we  should  advance  to  the  tree  and  bring 
parts  of  it  into  immediate  contact  with  our  organs 
of  sensation.  Thus,  touch  and  taste  of  themselves 
bring  to  our  knowledge  objects  at  no  greater  dis- 
tance than  we  are  able  to  reach  our  hands — the 
latter,  indeed,  at  no  distance  at  all.  Sight,  smell, 
and  hearing  give  us  a knowledge  of  colours,  odours, 
and  sounds,  and  these  qualities  are  perceived  as  at 
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a distance  from  us.  But  a little  reflection  will  con- 
vince us  that  the  sensations  -which  we  experience 
through  these  senses  are  really  felt  within  our  own 
bodies,  although  apparently  the  causes  of  those 
sensations  exist  at  a distance  from  us.  The  colour 
which  we  perceive  appears,  as  it  were,  spread  over 
that  object  whose  different  other  qualities  we  smell, 
hear,  touch,  and  taste.  But  we  observe  that  its 
apparent  colour  varies  according  to  the  amount  and 
kind  of  light  which  is  thrown  upon  it ; and  scientific 
men  assure  us  that  the  white  light  of  the  sun  is 
compounded  of  three  or  seven  elementary  colours ; 
that  green  leaves  absorb  all  these  colours  except 
green,  which  is  reflected  from  their  surface,  and, 
falling  upon  the  retinae  of  our  eyes,  produces  the 
sensation  of  greenness ; so  the  sensation  of  any  other 
colour  is  produced  by  light  of  that  colour  falling 
upon  our  organ  of  sight.  Thus  we  learn  from  our 
own  reflections,  or  from  the  discoveries  of  scientific 
men  regarding  light,  that  all  sensations  of  colour  are 
felt  in  and  by  means  of  our  eyes.  These  sensations 
are  what  we  directly  know,  because  we  are  conscious 
of  them.  And  as  we  have  seen  that  by  consciousness 
we  can  only  know  what  is  immediately  present  to 
our  minds,  it  follows  that  the  perception  of  the  tree 
as  at  a distance  must  be  accomplished  by  means 
of  some  other  power  than  consciousness. 

A similar  line  of  reflection  or  observation  will  lead 
us  to  the  conclusion  that  the  sensations  of  smell  and 
sound  also  are  felt  within,  and  by  means  of,  our 
organism.  And  the  sensations  of  touch  and  taste 
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are,  from  their  nature,  seen  at  once  to  be  subjective, 
since  their  objects  must  be  in  immediate  contact 
with  the  senses.* 

Thus  we  see  that  what  we  may  call  a complete 
perception  of  the  tree  may  be  resolved  into  sensa- 
tions of  the  several  senses  and  the  elements  of 
distance  in  space  or  the  occupation  of  a certain  part 
of  space  without  us.  But  we  may  say  that  we 
perceive  the  tree,  although  all  our  senses  are  not 
actually  engaged;  if  we  simply  look  at  it  from  a 
distance  we  are  said  to  perceive  it.  Although,  in  this 
case,  we  see  only  a certain  coloured  figure  which  we 
believe  to  be  at  a distance,  yet  we  know  that  if  we 
pass  through  the  intervening  distance  we  shall  be 
able  to  touch  a hard  and  rough  object  and  taste  the 
green  leaves.  And  in  the  same  way,  if  our  eyes  are 
shut  and  we  smell  the  perfume  of  the  flowers,  we 
know  that  we  are  not  far  from  some  object  which  we 
might  see,  and  touch,  and  taste.  So,  likewise,  with  all 
our  senses.  If  by  any  one  of  our  senses  a sensation 
is  experienced,  we  immediately  conclude  that  there 
is  some  object  outside  of  us  which  is  capable  of 
affecting  our  other  senses ; and  our  perception  of  the 
object  is  more  or  less  complete,  according  as  more  or 
fewer  of  our  other  senses  have  been  affected  by  it. 

Now,  there  is  nothing  more  certain  than  that  by 
each  sense  we  can  have  only  one  kind  of  sensation. 
By  sight  we  can  know  only  colour,  by  smell  only 


* The  term  subjective  is  here  used  in  a general  sense  to  dis- 
tinguish what  is  organic  from  what  is  extra-organic.  We  shall  see 
hereafter  that  there  is  an  objectivity  in  this  subjective. 
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odour,  by  hearing  only  sound,  and  so  on.  Yet 
when  the  object  of  sight  or  of  any  of  the  other 
senses  is  familiar  to  us,  the  one  sensation  which  we 
can  obtain  by  that  sense  calls  up  before  our  minds 
a number  of  other  sensations  which  we  do  not 
actually  experience,  but  which  we  know  we  may 
experience  if  we  fulfil  the  necessary  conditions. 
These  sensations,  not  actually  experienced,  but 
simply  unacquired,  we  may  call  ideal  sensations. 
And  so  the  result  of  our  reflection  upon  the  nature  of 
the  process  of  perception  may  be  summed  up  thus  : 
— in  perception  there  is  felt  a sensation  which  is 
objectified  or  referred  to  some  external  object,  it  also 
calls  up  ideal  sensations  of  the  other  senses  which 
are  referred  to  the  same  object;  and  these  ideal 
sensations  are  believed  to  be  capable  of  realisation 
if  the  proper  steps  be  taken ; the  object  of  perception 
is  thus  a collection  of  objectified  sensations  united 
into  a whole  and  believed  to  exist  in  space. 

§ 13.  From  this  analysis  of  the  process  of  percep- 
tion and  its  object  we  may  trace  out  a series  of 
investigations  regarding  the  different  parts  of  the 
process.  Sensations  themselves  are  known  to  us 
only  in  consciousness — they  are  purely  mental*  Our 
inquiries  regarding  them  will  have  reference  to 
their  nature,  their  relations  to  one  another,  and  to 
consciousness  in  which  they  are  known.  We  must 
endeavour  to  learn  also  the  nature  and  mode  of 

* By  purely  mental  we  mean  here  that  they  are  knowable  by  no 
other  instrument  except  consciousness.  We  shall  have  reason  to 
conclude  afterwards  that  there  is  an  objective,  that  is,  non-mental 
element,  made  known  in  sensations. 
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their  connection  with  the  physical  organism,  the 
nature  of  the  process  which  we  have  called  objecti- 
fication which  plays  such  an  important  part  in 
perception,  and  the  manner  in  which  objectified 
sensations  become  united  together  in  the  object  of 
perception.  And  since  we  have  sensations  succeed- 
ing one  another  in  time  and  objectified  into  space, 
the  nature  and  origin  of  our  ideas  of  time  and 
space  must  occupy  a prominent  position  in  our 
investigations. 


Section  II. 

ANALYSIS  OF  SENSATION. 

§ 14.  As  we  have  seen  that  our  perception  of 
external  objects  may,  by  analysis,  be  reduced  to 
subjective  sensations,  along  with  a conception  of 
space,  we  must  now  give  some  attention  to  sensa- 
tions themselves.  By  sensations  we  mean  those 
feelings  or  states  of  consciousness  which,  as  we 
learn  from  physiology,  are  connected  with  certain  , 
nervous  movements  in  our  physical  organism. 
Light,  for  example,  is  reflected  from  some  external 
object  and  falls  upon  the  retinae  of  our  eyes.  The 
minute  fibrils  of  the  optic  nerve  spread  over  the 
retina  are  sensitive  to  the  light  which  falls  upon 
them,  and  a nervous  current  of  some  kind  is  propa- 
gated to  the  brain.  The  nervous  action  having 
taken  place,  the  sensation  of  light  or  colour  is  felt. 
So  there  is  reason  to  believe  that  all  sensations  are 
connected  in  a similar  manner  with  certain  bodily 
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conditions.  A fuller  discussion  of  the  circumstances 
of  this  connection  will  be  attempted  hereafter.  But, 
in  the  meantime,  it  must  be  borne  in  mind  that  this 
reference  to  nervous  activity  as  preceding  sensation  is  no 
explanation  whatever  of  sensation  in  itself  *,  but  simply  of 
the  physical  conditions  upon  which  sensation  is  felt 
in  consciousness . A sensation  can  be  known  only 
in  consciousness,  and  as  sensations  are  the  simplest 
mental  facts  which  consciousness  affords,  we  cannot 
resolve  them  into  any  simpler  elements,  although 
it  is  possible  that  some  complex  sensations  may  be 
reducible  to  simpler  ones.  Our  analysis  of  sensation 
will  therefore  be  completed  when  we  have  (1) 
arranged  them  into  clearly-defined  classes  (2) 
resolved  complex  sensations  into  their  simpler 
elements  as  far  as  can  be  done,  and  (3)  determined 
how  far  this  resolution  can  be  effected,  and  especially 
if  conscious  sensations  can  be  legitimately  analysed 
into  elements  of  which  we  are  not  conscious. 

§ 15.  Everyone  is  familiar  with  the  five  senses,  or 
gateways  of  knowledge,  as  they  have  been  called,  by 
which  we  know  the  qualities  of  the  external  world. 
But,  in  addition  to  the  sensations  connected  with 
these  senses,  it  has  been  found  necessary  to  form 
another  class  comprehending  a variety  of  sensations 
clearly  distinguished  from  the  former.  This  class 
comprises  all  the  sensations  connected  with  the 
different  parts  of  the  organism  with  the  exception  of 
the  five  senses.  This  class  and  the  sensations  com- 
prehended in  it  have  been  denominated  variously, 
the  vital  sense,  the  organic  sense,  the  sensations  of 
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organic  life,  &c.  A clear  view  of  the  great  variety 
of  sensations  of  which  we  are  conscious  may  be 
obtained  by  the  study  of  the  following  table  : — 


SQ 


§3 


o> 


XJ1 


1.  Connected  with  the  muscles,  bones, 

tendons,  &c. 

2.  Connected  with  the  nervous  system. 


, Connected  witli  the  circulation  and 
I.  Of  Organic  Life.  nutrition. 

4.  Connected  with  the  general  state  of 
organs,  as  heat,  &c. 

5.  Connected  with  the  respiration. 

{ 6.  Connected  with  the  digestion. 


II.  Of  Intellectual 
Life. 


1.  Organico-Intellectual 


2.  Intellectual. 


ja.  Smell. 
\b.  Taste. 

1c.  Touch. 
d.  Hearing. 
e.  Sight. 


I.  From  a glance  at  the  parts  of  the  organism 
referred  to  in  this  class,  it  will  be  readily  apparent 
what  sensations  are  indicated.  The  organs  con- 
cerned in  muscular  exertion  give  rise  to  different 
sensations  when  in  a state  of  repose,  when  active, 
when  fatigued,  and  when  resting  after  labour.  The 
nervous  system  may  suffer  excitement  or  depression 
in  various  degrees  or  manners,  and  give  rise  to  a 
variety  of  sensations.  Hunger,  thirst  and  their 
opposites,  with  the  sensations  connected  with  them, 
depend  upon  certain  states  of  nutrition  and  circula- 
tion. From  a general  condition  of  the  body,  which 
cannot  be  very  clearly  defined,  there  arise  feelings 
of  languor  or  the  opposite,  and  also  heat  and  cold ; 
the  sensations  of  the  latter  kind  being,  however, 
chiefly  felt  in  the  skin.  The  respiratory  system  is 
the  seat  of  a class  of  sensations  such  as  that  of 
suffocation,  and  there  are  sensations  also  connected 
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with  the  digestive  organs.  The  general  character- 
istics of  these  sensations  are  that  they  arise  in  the 
organism  itself  as  the  concomitants  of  vital  opera- 
tions, and  that  they  are  accompaniments,  results,  or 
stimulants  of  action,  not  elements  of  knowledge. 

II.  The  sensations  of  intellectual  life  are  those 
whose  chief  end  appears  to  be  the  imparting  of 
knowledge  regarding  external  things. 

Two  of  these  senses  are  so  closely  connected  with 
the  respiratory  and  digestive  systems,  and  give  us 
comparatively  so  little  extra  organic  knowledge,  that 
their  sensations  occupy  a middle  position  between 
those  of  the  first  class  and  those  of  the  more  in- 
tellectual sense  which  we  have  placed  last  in  order. 
The  sense  of  smell,  placed  at  the  portal  of  the 
respiratory  organs,  gives  notice  of  the  entrance  of 
any  noxious  vapour  into  the  lungs,  and  occasions  the 
sensation  of  smell  when  any  odorous  emanations 
come  into  contact  with  the  olfactory  nerves.  “ The 
sense  of  taste  is  that  by  which  we  distinguish  the 
sapid  properties  of  bodies.  The  term,  as  commonly 
understood,  includes  much  more  than  this;  being 
usually  employed  to  designate  the  whole  of  that 
knowledge  of  the  qualities  of  a body  (except  such 
as  is  purely  tactile)  which  we  derive  through 
the  sensory  apparatus  situated  within  the  mouth. 
But  this  is  dependent  upon  the  assistance  of  the 
olfactive  sense,  which  is  affected  by  the  odorous 
emanations  of  all  such  bodies  as  are  capable  of 
giving  them  off ; and  the  indications  of  which  are  so 
combined  with  those  of  the  true  questative  sense  as  to 
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make  an  apparently  single  impression  upon  the 
sensorium.  Moreover,  there  are  certain  sensorial 
impressions  received  through  the  organ  of  taste, 
which  are  so  nearly  allied  in  their  character  to  those 
of  touch , as  to  render  it  difficult  to  specify  any 
fundamental  difference  between  them  ; such  are  the 
pungent  sensations  produced  by  mustard,  pepper,  the 
essential  oils,  &c.,  all  of  which  substances,  when 
applied  for  a sufficient  length  of  time  to  any  part 
of  the  cutaneous  surface,  produce  a sensation  which 
can  scarcely  be  distinguished  from  that  excited 
through  the  organs  of  taste,  in  any  other  way  than 
by  its  inferior  intensity,  and  by  the  absence  of  the 
concurrent  odorous  emanations.  The  taste  of  such 
substances  might,  therefore,  perhaps  be  considered  as 
the  composite  result  of  the  impressions  made  upon 
the  sensorium  through  a refined  and  acute  touch, 
and  by  the  effect  of  their  odorous  emanations  upon 
the  organ  of  smell.”* 

The  sensations  both  of  smell  and  taste  may  be 
arranged  in  a loose  popular  way  into  subordinate 
classes ; such  as  pungent,  acrid,  sweet,  &c.  But  as 
no  classification  having  any  pretence  to  scientific 
accuracy  and  exhaustiveness  has  yet  been  offered, 
the  subject  does  not  demand  much  of  our  attention. 
It  may  be  remarked  by  the  way  that  there  are  certain 
well-defined  classes,  inasmuch  as  the  sensations  of  one 
class,  such  as  the  bitter,  cannot,  by  any  means  of  which 
we  are  aware,  be  transformed  into  those  of  another. 

II.  We  now  come  to  the  study  of  the  sensations  of 
* Carpenter,  ‘ Human  Physiology,’  p.  177. 


PSYCHOLOGY  OF  COGNITION. 


27 


the  more  intellectual  of  the  special  senses — touch, 
hearing,  and  sight.  And  it  will  be  necessary  to 
distinguish  carefully  between  those  which  are  pro- 
per and  original  to  those  senses  and  those  which  are 
acquired.  We  have  seen  already  that  in  the  case  of 
two  of  these  senses,  hearing  and  sight,  the  sensation 
undergoes  a process  of  objectification,  being  referred 
to  a distance.  In  the  case  of  touch  this  is  not  so 
obvious,  although  it  is  still  true  to  a certain  extent. 
The  sensation  of  pressure,  which  is  in  itself  purely 
organic,  is  referred  to  something  not  at  any  distance, 
it  is  true,  but  still  external  to  the  organism.  Now, 
in  each  of  these  cases  the  objectification  of  the 
sensation,  not  being  original,  must  be  distinguished 
from  the  sensation  itself. 

The  sense  of  Touch  has,  as  its  proper  organ,  the 
skin,  which  “ is  peculiarly  adapted  for  this  purpose, 
not  merely  by  the  large  amount  of  sensory  nervous 
fibres  which  are  distributed  in  its  substance,  but 
also  by  its  possession  of  a papillary  apparatus  in 
which  these  nerves  for  the  most  part  terminate,  or 
rather  commence.”  The  tactual  sensation  proper  is 
that  which  is  felt  when  any  body  slightly  comes 
into  contact  with  the  skin  so  as  to  make  its  presence 
felt.  But  this  tactual  sensation  is  often  combined 
and  confounded  with  others  of  a different  kind. 
When,  for  example,  the  point  of  the  finger  is  pressed 
against  the  table,  in  addition  to  the  tactual  sensation, 
there  is  a feeling  of  resistance  or  hardness  which  is 
manifestly  the  sensation  of  muscular  exertion  objecti- 
fied. Where  the  finger  is  rubbed  over  the  surface  of 
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a rough  bod)7-  there  is  also  a combination  of  the 
tactual  sensation  with  that  of  muscular  exertion. 

The  skin  is  also  the  principal  seat  of  the  sensations 
of  heat  and  cold,  and  when  an  object  which  differs  in 
temperature  from  that  of  our  body  is  brought  into 
contact  with  it,  these  sensations  are  experienced. 
But  although  the  nerves  of  the  tactual  sensation  are 
susceptible  also  to  heat  and  cold,  the  two  kinds  of 
sensations  are  essentially  unlike. 

From  descriptions  of  the  organ  of  hearing  given  by 
physiologists,  we  learn  that  it  is  a very  delicate 
organ  of  touch.  The  object  of  hearing  is  sound; 
and  the  physical  conditions  of  sound  are  vibrations 
of  some  material  body  which  affect  the  air,  and  are 
propagated  by  it  to  the  ear.  The  sensations  of 
sound  may  vary  in  many  ways,  according  to  the 
nature  of  the  sounds  which  are  heard.  The  principal 
characteristics  of  single  sounds  are  pitch  or  tone, 
clearness,  volume  or  quantity.  Two  or  more 
simultaneous  sounds  are  harmonious  or  discordant. 
The  pitch  or  tone  of  a sound  is  determined  by  the 
number  of  vibrations  of  the  air  which  strike  upon 
the  ear  in  a second,  and  by  many  experiments  this 
has  been  accurately  determined.  The  other  qualities 
of  sound  appear  to  depend  to  a great  extent  upon 
the  material  and  size  of  the  vibrating  body. 

The  knowledge  of  the  distance  and  direction  of 
the  body  which  causes  the  vibrations  of  the  air  is 
obtained  by  experience,*  and  the  ability  to  detect 


* Of  course  we  must  postulate  the  possession  of  a suitable  organ- 
ism to  render  this  experience  possible. 


PSYCHOLOGY  OF  COGNITION. 


29 


slight  differences  between  successive  sounds  and  the 
harmony  or  discord  of  simultaneous  ones  is  also  to 
a certain  extent  an  acquired  power.  We  are  con- 
cerned at  present  only  with  the  sensations  in  their 
original  simplicity  which  are  marked  by  clear  differ- 
ences from  those  of  every  other  sense,  and  discrimi- 
nated from  one  another  by  many  distinctions  of 
pitch,  strength,  clearness,  volume,  and  quality. 

The  proper  object  of  the  sense  of  sight  is  light  or 
colour ; and  the  physical  conditions  of  sensation  are 
the  emission  or  reflection  of  rays  of  light  from 
some  external  body,  and  the  transmission  of  these 
rays  to  the  retina  of  the  eye.  Those  who  have 
studied  the  laws  of  light  tell  us  that  the  colour  of 
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bodies  depends  upon  the  nature  of  their  reflecting 
power.  Some  bodies,  such  as  mirrors,  reflect  light 
without  producing  any  change  upon  it;  others 
absorb  and  partly  remit  the  light  which  falls  upon 
them.  Amongst  this  latter  class,  different  bodies 
possess  different  powers  of  absorption  and  reflection ; 
and,  in  consequence  of  this  difference,  the  white  light 
which  falls  upon  them  is  variously  modified  before 
reflection,  and,  falling  upon  the  retina  of  the  eye, 
gives  rise  to  the  sensation  of  colour.  “We  all  know 
that  a ray  of  white  light  may  be  divided  with  a 
prism  into  several  rays  of  different  colours.  It 
spreads  out  into  a spectrum,  in  which  the  colours 
form  a continuous  scale.  At  the  commencement  of 
the  scale  is  red,  then  come  orange  and  the  different 
yellows,  then  green,  the  different  blues,  indigo,  and, 
lastly,  violet,  and  each  of  these  tints  passes,  by 
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intermediate  stages,  into  the  one  preceding  it  and 
the  one  following  it.  The  science  of  optics  shows 
ns  that  the  spectrum  is  formed  by  the  different  rays 
which  make  up  the  white  ray  being  inflected,  some 
more  and  some  less,  in  passing  through  the  prism ; 
this  inflection  increases  with  the  shortness  and 
rapidity  of  the  waves ; therefore,  if  we  follow,  from 
red  to  violet,  the  series  of  rays  which  form  the 
spectrum,  we  find  the  shortening  and  acceleration 
of  the  waves  go  on  increasing.  Thus  from  red  to 
violet,  each  sensation  corresponds  to  waves  quicker 
and  shorter  than  those  of  the  preceding  sensation, 
slower  and  longer  than  those  of  the  succeeding  sensa- 
tion. An  increase  of  speed  and  diminution  of  length 
in  the  waves  are  sufficient  to  determine  the  variations 
which  our  sensation  of  colour  undergoes  in  passing 
from  red  to  violet.”  * 

We  must  remember  that  the  object  of  conscious- 
ness connected  with  this  sense  is  simply  colour,  and 
colour  as  distinguished  from  figure,  direction,  and 
distance.  We  are  not  conscious  of  any  of  the  three 
latter,  but  simply  of  a sensation  of  colour.  It  may 
be  alleged  in  objection  to  this  that  some  kind  of 
figure  is  inseparably  connected  with  colour,  and  the 
significance  of  this  fact  we  shall  consider  farther  on. 
In  the  meantime  it  is  sufficient  to  say  that  sensa- 
tions as  states  of  consciousness  are  not  extended,  and 
that  they  are  distinguished  from  one  another  only 
by  difference  in  quality  and  time  of  occurrence* 

We  have  now  finished  our  review  of  the  various 


Taine,  ‘On  Intelligence,’  p.  117. 
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classes  of  sensations  of  which  we  are  conscious.  And 
although  in  describing  these  sensations  it  has  been 
found  necessary  to  employ  words  indicating  spatial 
relations,  external  objects,  and  various  parts  of  our 
physical  organism,  it  must  be  borne  in  mind  that  we 
are  yet  supposed  to  know  nothing  of  these  ; they  are 
not  elements  of  our  sensations  as  states  of  conscious- 
ness. In  consciousness,  sensations  are  distinguished 
from  one  another  by  quality  and  time . The  former 
distinction  has  been  amply  illustrated  in  the  preced- 
ing description  of  different  sensations.  With  refer- 
ence to  the  distinction  in  time,  there  are  two  relations 
which  sensations  may  bear  to  one  another.  They 
may  be  successive,  or  they  may  be  simultaneous. 
There  may  be  a series  of  sensations  following  one 
another,  and  constituting  what  has  been  called  a 
thread  of  consciousness ; there  may  be  two  or  more 
simultaneous  sensations  distinguished  from  one 
another  by  quality.  This  two-fold  relation  in  time 
is  of  importance,  and  will  be  referred  to  in  future ; 
at  present  we  pass  on  to  the  consideration  of  the 
possibility  of  resolving  apparently  simple  sensations. 

§ 16.  The  resolution  of  sensations  into  simpler 
elements  is  shown  to  be  possible  most  clearly  with 
reference  to  the  senses  of  hearing  and  sight.  In 
connection  with  the  former,  every  one  is  familiar 
with  what  we  call  a musical  sound.  That  this  sound 
is  really  a complex  sensation  is  shown  in  several 
ways,  and  amongst  others  by  experiments  with  the 
wheel  of  Savart.  This  wheel  is  a flat  circular  steel 
plate,  having  its  circular  edge  cut  to  some  depth 


CHAP.  II. 
SECT.  II. 


Analysis  of 
sensations. 


32 


THE  ELEMENTS  OF  THE 


chap.  11.  into  fine  elastic  teeth,  and  made  to  revolve  with  great 

...  rapidity  upon  an  axle.  “ When  this  wheel  is  turned 

at  an  uniform  rate,  its  teeth,  which  are  at  equal 
distances,  strike  a bar  in  passing ; and  this  regular 
succession  of  similar  concussions  excites  a regular 
succession  of  similar  sensations  of  sound.  Now, 
while  the  wheel  turns  sufficiently  slowly,  the  sensa- 
tions, being  discontinuous,  are  distinct,  and  each  of 
them  being  compound  is  a sound.  But  when  the 
wheel  is  set  to  turn  fast  enough,  a new  sensation  arises , 
that  of  a musical  note.  It  distinguishes  itself  from 
the  remains  of  the  noises  which  still  go  on  and  con- 
tinue distinct,  and  stands  out  as  a fact  of  a different 
kind ; among  the  different  elementary  sensations 
which  make  up  each  sound,  there  is  one  which  the 
operation  has  separated ; and  this  now  ceases  to  be 
distinct  from  the  similar  elementary  sensation  follow- 
ing in  each  of  the  succeeding  sounds.  All  these 
similar  sensations  now  combine  in  one  long  continuous 
sensation — their  mutual  limits  are  effaced ; experience, 
just  as  in  a chemical  analysis,  has  extracted  an 
elementary  sensation  from  the  complex  group  in 
which  it  w7as  included,  has  joined  it  to  an  absolutely 
similar  elementary  sensation,  and  formed  a new  com- 
pound— the  sensation  of  musical  sound.”  * Thus  it 
is  seen  that  a particular  sensation,  that  of  a 
musical  note,  is  capable  of  being  resolved  into  more 
elementary  sensations,  each  of  which  is  distinctly  in 
consciousness.  If  wre  now  examine  a sensation  of 
light,  we  shall  see  that  it  also  is  resolvable  into  more 
* Taine,  ‘ On  Intelligence,’  n.  108. 
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elementary  sensations.  The  resolution  of  the  sensa- 
tion is  effected  by  the  resolution  of  its  most  im- 
portant condition,  the  ray  of  light.  The  prismatic 
spectrum  comprehends  a variety  of  distinct  sensa- 
tions which,  previous  to  the  analysis,  must  have  been 
contained  in  the  complex  sensation  of  white  light. 
A well-known  optical  toy,  consisting  of  a disc  of  card- 
paper  with  the  spectral  colours  painted  upon  it,  and 
made  to  revolve  rapidly  upon  its  axis,  shows  that 
the  separate  sensations  may,  by  rapidity  of  succession, 
become  blended  together  again  and  form  one  complex 
sensation  more  or  less  closely  resembling  the  original 
one.  The  proper  mixing  of  colours  is  an  important 
part  of  the  oil-painter’s  art,  and  in  this  there  is  a 
complex  sensation  produced  by  the  mixing  together 
in  proper  proportions  of  the  oils,  which,  taken 
separately,  would  produce  a simple,  or  at  least  a less 
complex,  sensation. 

We  thus  see  that  in  many  cases  the  sensations  of 
the  two  most  noble  senses  may  be  shown  to  be  com- 
posed of  more  simple  elements,  being,  however,  still 
sensations.  A similar  course  of  investigation,  regard- 
ing the  sensations  of  taste,  smell,  and  of  organic  life, 
would  probably  show  that  in  all  these  cases  there 
are  many  complex  sensations  which  are  capable  of 
resolution.  But  it  is  needless  to  continue  the  inves- 
tigation farther,  as  we  have  already  sufficiently  esta- 1 
blished  our  conclusion,  which  may  be  thus  stated : — | 

(1).  There  are  in  consciousness  sensations  of  a j 
complex  character,  which,  as  far  as  consciousness  is  ! 
concerned,  appear  to  be  simple. 
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(2) .  The  resolution  of  these  complex  states  of 
consciousness  cannot  be  effected  by  consciousness 
alone,  but  by  applying  the  methods  of  physical 
science  to  the  physical  conditions  of  these  states  of 
consciousness. 

(3) .  Hence,  we  may  conclude  the  possibility  of 

there  being  other  complex  states  of  consciousness, 
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which,  by  mere  reflection,  cannot  be  analysed  into 
their  component  elements. 

§ 17.  We  now  consider  the  possibility  and  legiti- 
macy of  analysing  sensations  into  elements  which 
are  not,  and  cannot  be,  brought  within  the  sphere  of 
consciousness.* 

Suppose  that  the  point  of  a needle  has  been 
made  so  small  that  when  it  is  held  in  a clear  light, 
directly  before  the  eye,  it  is  just  visible,  and  no 
more.  Upon  the  principle  of  the  infinite  divisibility 
of  matter,  this  point  may  be  divided  into  two  halves, 
each  of  which  is  invisible.  Or,  suppose  that  in  the 
1 wheel  of  Savart,  referred  to  above,  all  the  teeth  ex- 
! cept  two  have  been  broken  off,  and  the  concussion 
i of  two  teeth  upon  the  bar  is  necessary  to  produce  an 
audible  sound.  If  one  of  these  teeth  be  broken,  the 
I vibration  of  the  remaining  one  will  be  inaudible.  In 
both  of  these  cases,  and  in  others  which  might  be 
mentioned,  a certain  amount  of  physical  antecedent 
is  necessary  as  a condition  of  conscious  sensation.  And 

* The  doctrine  of  latent  mental  modification,  held  by  Sir  W. 
Hamilton  and  others,  asserts  that  underlying  the  sphere  of  our 
conscious  activity  there  is  a still  more  extensive  sphere  of  mental 
activity,  of  which  we  are  never  conscious,  but  the  results  of  which 
manifest  themselves  in  consciousness. 
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the  question  is,  may  that  conscious  sensation  be 
resolved  into  mental  elements  of  which  we  are  not 
conscious  ? By  some  it  is  held  that  this  resolution 
is  not  only  possible,  but  necessary  to  explain  the 
phenomenon.  Against  this  view  the  following 
objections  may  be  urged : — 

(1) .  The  essential  character  of  a sensation  is  that 
it  is  felt,  and  felt  consciously.  Therefore,  to  analyse 
sensations  into  elements  of  which  we  cannot  be  con- 
scious is  not  legitimate. 

(2) .  There  are  other  possible  explanations  of  the 
difficulty.  It  may  be  that  the  object  from  which  the 
light  is  reflected,  or  from  which  the  vibration  of  the 
air  proceeds,  produces  such  a slight  agitation  of  the 
intervening  medium  that  it  is  spent  or  dispersed  be- 
fore it  reaches  the  organ  of  sense.  Or,  suppose  the 
agitation  of  the  ether  or  air  to  reach  the  nerve  of 
sense,  it  may  be  that  the  impression  upon  the  nerve 
is  so  slight,  that  no  vibration  is  propagated  to  the 
nerve  centre  in  the  brain,  or  that  the  vibration  is  so 
exceedingly  slight  as  not  to  be  a sufficient  condition 
of  sensation.  And  that  either  of  these  suppositions  | 
is  the  true  one,  appears  to  be  supported  by  the  fact  j 
that  certain  artificial  appliances,  such  as  the  mi-  | 
croscope,  collect  or  intensify  the  physical  conditions 
of  sensation,  so  that  what  was  before  invisible  or  in- 
audible may  be  distinctly  seen  or  heard.  The  rays 
of  light  falling  from  a point  invisible  to  the  naked 
eye,  are  collected  and  condensed  by  the  microscope 
so  as  effectually  to  impress  the  optic  nerve,,  from 
which  we  naturally  conclude  that,  previous  to  the  use 
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of  the  instrument,  the  vibrations  of  the  ether  nerve 
were  so  slight  as  not  at  all,  or  not  sufficiently,  to 
impress  the  nerve.  It  is  possible,  also,  that  there 
may  be  an  excitement  of  nervous  activity,  either  in 
the  brain  or  the  nervous  fibres,  but  which  is  not  a 
sufficient  condition  of  sensation.  We  shall  probably 
see  reason  afterwards  to  conclude  that  this  is  so. 
In  the  meantime,  we  may  conclude  that  the  most 
probable  reason  why,  in  certain  cases,  a conscious 
sensation  does  not  take  place,  is  that  the  physical 
conditions,  whether  here  or  there,  whether  nervous 
or  extra-organic,  are  inadequate. 


Section  III. 

REVIVAL  AND  ASSOCIATION  OF  SENSATIONS. 

§ 18.  The  possibility  of  the  revival  of  a sensation 
once  experienced  is  a fact  familiar  to  every  one.  But 
the  sensation  as  revived  is  not  the  same  as  when 
actually  experienced.  It  is  idealised,  it  appears 
more  refined,  farther  removed  from  sense  than  it  was 
originally.  Illustrations  of  this  are  numerous  and 
familiar.  If  we  have  once  seen  a fine  building  which 
has  made  a great  impression  upon  us  by  its  architec- 
tural beauty,  a very  slight  effort  will  serve  to  recall 
before  our  minds  its  colours  and  outlines.  We 
imagine  that  we  almost  see  it.  So  of  sounds.  We 
are  familiar  with  the  voice  of  a friend  ; in  his  absence 
it  is  quite  easy  to  recall  the  tones  and  quality  of  his 
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voice  ; we  fancy  that  we  hear  him  speaking.  Other 
sensations  of  taste,  smell,  and  touch,  are  capable  of 
revival  in  a similar  manner,  some  more  vividly,  more 
approaching  the  original,  than  others,  but  all  to  a 
greater  or  less  extent.  In  all  these  cases  the  pheno- 
menon, the  revived  sensation,  is  recognised  as  related 
to  the  original  one — a repetition  of  it,  but  different 
from  it.  Moreover,  the  sensation  revived  appears 
always  to  be  connected  with  the  same  organ  as  when 
originally  experienced. 

§ 19.  The  physical  condition  of  the  revival  of 
sensations  is  probably  some  agitation  of  the  same 
nerves  as  served  for  the  physical  condition  of  the 
original  sensation.  The  researches  of  physiologists, 
however,  appear  to  lead  to  the  conclusion  that  a par- 
ticular part  of  the  brain,  the  cerebral  lobes,  is  de- 
signed to  prolong  and  repeat  the  action  of  the  nerves 
of  the  senses.  And  many  philosophers,  assuming 
that  they  know  the  functions  of  the  different  parts  of 
the  nervous  system,  have  given  minute  elaborate  ex- 
planations of  the  nervous  motions  which  take  place 
in  correlation  with  the  revival  and  varied  combina- 
tion of  our  sensations.  A distinguished  writer,  who 
has  made  great  use  of  physiology  in  the  explanation 
of  psychical  phenomena,  has  well  expressed  the  indi- 
rectness and  obscurity  of  our  knowledge  of  the  rela- 
tion of  nervous  action  to  feeling,  in  the  following 
sentences : — 

“ (1.)  Each  individual  is  absolutely  incapable  of 
knowing  any  feelings  but  his  own.  That  there  exist 
other  sensations  and  emotions,  is  a conclusion 
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implying,  in  the  first  place,  the  reasoning  through 
which  he  identifies  certain  objects  as  bodies  of  like 
nature  with  his  own  body ; and  implying,  in  the  second 
place,  the  further  reasonings  which  convince  him 
that  along  with  the  external  actions  of  these  bodies, 
there  go  internal  states  of  consciousness  like  those 
accompanying  such  external  actions  of  his  own  body. 
(2.)  This  conclusion,  that  there  exist  beings  like  him- 
self, and  that  under  like  conditions  they  experience 
like  feelings,  even  supposing  it  entirely  true  (and  it 
is  not  entirely  true,  for  many  facts  unite  to  prove  that, 
under  like  conditions,  both  the  quantities  and  the 
qualities  of  sensations  and  emotions  in  different  in- 
dividuals differ  considerably),  by  no  means  implies 
that  what  he  knows  under  its  subjective  aspect  as 
feeling  is,  under  its  objective  action,  nervous  action. 
The  average  observer  has  not  direct  evidence  that 
these  other  like  beings  have  nervous  systems,  any 
more  than  that  he  himself  has  a nervous  system,  and 
he  has  no  direct  evidence  in  the  one  case  any  more 
than  in  the  other,  that  nervous  excitations  are  the 
causes  of  feelings.  Experimental  physiologists  and 
pathologists  only  have  proofs,  and  even  their  proofs 
are  mostly  indirect.  The  experiments  which  yield 
them  are  usually  made  on  beings  of  another  and 
much  inferior  order.  The  contractions  of  muscles 
and  arteries,  caused  by  irritating  nerve-trunks  in 
frogs,  the  convulsive  movements,  and  sometimes  the 
sounds  made  by  birds  and  mammals  whose  nerve 
centres  are  variously  injured  — these  are  the  pheno- 
mena from  which  it  is  inferred  that  the  human 
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nervous  system  is  the  seat  of  the  human  feelings, 
and  that  these  feelings  are  the  correlatives  of  its 
excitations  : the  only  important  verifications  of  the 
inference  being  those  obtained  during  surgical  opera- 
tions where  nerve-trunks  are  cut  through,  and  those 
furnished  by  post  mortem  examinations  of  morbid 
nervous  structures  in  the  bodies  of  those  who,  when 
alive,  displayed  abnormal  excesses  or  defects  of 
feeling.  (3).  And  then,  having  learnt  at  second- 
hand, through  the  remotely  inferential  interpretation 
of  verbal  signs,  that  in  now  one  and  now  another  of 
the  bodies  he  recognises  as  like  his  own  there  has  been 
found  a nervous  system,  and  that  the  stimulations  of 
this  produce  those  manifestations  which,  in  himself, 
accompany  feelings,  the  reader  imagines  a nervous 
system  contained  in  his  own  body,  and  concludes 
that  his  sensations  and  emotions  are  due  to  the  dis- 
turbances which  the  outer  world  sets  up  at  its 
periphery  and  arouses  by  indirect  processes  in  its 
centres.”*  Considering,  then,  the  small  number  of 
facts  bearing  upon  the  question,  which  physiologists 
have  been  able  to  observe,  the  indirectness  of  the 
observations  which  have  been  made,  and  the  obscure, 
infinitesimal  character  of  the  movements  themselves, 
it  appears  impossible  to  determine,  with  any  degree 
of  scientific  accuracy,  the  precise  physical  antecedents 
of  those  mental  actions  which  are  in  a greater  or  less 
degree  removed  from  sense.  The  attempts  which 
have  been  made  to  do  this  are,  and,  from  the  nature 
of  the  case,  can  be,  little  more  than  conjectures 
* Herbert  Spencer,  ‘ The  Principles  of  Psychology,’  i.,  pp.  99-100. 
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founded  upon  uncertain  analogies  and  few  and  crude 
observations.  And  although  the  facts  which  are 
known  and  admitted  may  warrant  a general  belief 
that  the  lower  forms  of  mental  activity,  such  as  re- 
viving sensations,  have  special  physical  antecedents, 
yet  there  does  not  appear  to  be  a sufficient  ground- 
work of  facts  to  justify  us  in  constructing  an  elaborate 
and  detailed  theory  regarding  their  correlation.  Con- 
sciousness is  the  only  direct  and  reliable  revealer  of 
mental  facts,  and  although  we  may  sometimes  be 
assisted  in  our  study  of  consciousness  by  the  facts  and 
observations  of  physiology,  an  attempt  to  make  these 
the  foundation  of  mental  science  is  directly  to 
reverse  the  natural  order  of  things.  Leaving  out  of 
account,  then,  the  correlation,  or  inferred  correlation, 
between  physical  and  mental  events,  as  only  of 
secondary  and  occasional  importance  in  the  explica- 
tion of  our  subject,  we  proceed  to  the  study  of  the 
revival  and  association  of  our  sensations  as  revealed 
in  consciousness. 

§ 20.  If  a clear  bright  light  be  kept  for  a short 
time  before  the  eye,  and  then  removed,  the  sensation 
produced  will  persist  for  a time,  and  at  intervals,  per^ 
haps,  be  revived.  The  same  is  the  case  with  tastes, 
smells,  and  other  sensations.  But  the  sensation,  as 
persistent  or  revived,  is  not  so  clear  and  vivid  as  it 
was  originally — it  has  become  idealised.  The  appear- 
ance before  consciousness  of  idealised  sensations  is 
not  fortuitous,  but  takes  place  in  certain  regular  and 
connected  series.  Sensations  of  different  quality — 
that  is,  of  different  senses — are  connected  together, 
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so  that  an  actual  sensation  of  one  kind  will  serve  to 
introduce  before  consciousness  idealised  sensations  of 
other  kinds.  The  sight  of  a particular  kind  of  fruit 
with  which  we  are  acquainted  at  once  makes  us 
think  of  its  smell  and  taste.  Thus,  there  are  certain 
fixed  groups  of  sensations  which  we  regularly  ex- 
perience together,  but  mutually  differing  in  quality. 
We  have  a complete  knowledge  of  one  of  these 
groups,  when  we  have  once  become  conscious  of  all 
the  sensations  comprehended  in  it.  And  afterwards, 
when  any  one  of  these  sensations  is  actually  felt,  we 
know  what  the  rest  of  the  group  are  like.  But  it  is 
not  necessary  that  one  of  the  original  group  should 
be  actually  felt  in  order  that  the  whole  may  be  ideally 
recalled.  If  a particular  sign,  as,  for  example,  the 
word  orange , have  become  attached  to  a certain 
group  of  sensations,  the  repetition  of  the  sign  will 
serve  to  recall  the  whole  group  just  as  really  as  the 
consciousness  of  any  one  of  the  sensations  of  the 
group.  Thus,  a sign  of  a group  of  sensations  becomes 
by  association,  as  it  were,  a part  of  the  group,  and 
our  curiosity  regarding  a sensation  is  satisfied  when 
we  are  able  to  refer  it  to  a certain  known  group  of 
sensations,  and  to  attach  to  the  group  the  sign  by 
which  it  is  usually  designated.  When  a new  sensa- 
tion is  experienced,  our  curiosity  is  excited  because 
we  do  not  know  the  other  sensations  which  are 
regularly  connected  with  it,  or  the  sign,  or  name,  by 
which  the  whole  is  denoted.  Thus  our  knowledge  of 
a sensation  resolves  itself  into  a knowledge  of  its 
quality,  and  a knowledge  of  the  position  or  relation 
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which  it  holds  amongst  other  actual  or  idealised 
sensations. 

§ 21.  There  is  a two-fold  order  in  which  series  or 
groups  of  sensations  may  appear  in  consciousness. 
They  may  be  successive,  or  they  may  be  simultaneous. 
In  the  meantime  we  give  our  attention  to  the  first  of 
these  orders.  A single  sensation  of  any  kind  may 
persist  or  may  be  revived.  An  actual  or  revived 
sensation  may  call  up  in  succession  a series  of  other 
revived  sensations  of  different  kinds  which  we  dis- 
tinctly recognise  as  having  been  at  one  time  actual. 
This  successive  order  of  sensations  or  revived  sensa- 
tions involves  the  conception  of  time , and  is  the  only 
means  which  we  have  of  determining  time.  When 
we  experience  one  of  a group  of  sensations  with 
which  we  are  well  acquainted,  we  recognise  it  as 
something  which  we  have  felt  before,  and  we  give  it 
a position  more  or  less  definite  amongst  other  pre- 
viously experienced  sensations ; in  other  words,  we 
remember  it.  Thus,  memory,  in  this  reference,  is 
the  ability  to  determine  the  position  of  a sensation 
in  a successive  past  series  of  sensations.  But 
idealized  sensations  may  be  referred  also  to  a future 
time,  that  is,  to  some  future  succession  of  ideal  sen- 
sations which  we  think  likely  to  be  realised,  and  this 
is  what  we  call  expectation.  Thus,  with  reference  to 
this  subject,  memory  and  expectation  consist  in  the 
ability  to  place  an  ideal  sensation  into  that  position 
in  the  series  of  successive  sensations  which,  in  the 
one  case,  we  believe  with  certainty  were  actually 
experienced  during  a time  past,  and  in  the  other, 
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we  expect  with  greater  or  less  assurance  will  be 
experienced  during  some  time  future. 

§ 22.  We  thus  arrive  at  the  conclusion  that  sen- 
sations become  so  connected  together  in  groups, 
that  one  of  a group  is  capable  of  reviving  before 
consciousness  all  the  others.  But  although  we  may 
describe  these  sensations  as  being  our  mental  phe- 
nomena, we  cannot  determine  what  particular  sen- 
sations shall  constitute  particular  groups.  This  is 
done  for  us  by  nature  ; or  in  other  words  there  is  a 
natural  grouping  of  sensations  in  which  we  cannot, 
as  a rule,  produce  any  essential  change.  By  expe- 
rience only  can  we  come  to  know  the  constituent 
elements  of  a group,  and  by  frequently  experiencing 
naturally  connected  groups  of  sensations,  a subjective 
association  such  as  we  have  described  comes  to  be 
formed  between  them.  The  succession  of  sensations 
before  consciousness  gives  us  time.  The  positing  of 
an  ideal  sensation  in  the  midst  of  a group  recog- 
nised as  having  had  a past  existence,  or  as  likely  to 
have  a future  existence,  is  memory  or  expectation. 
This  mental  process,  it  must  be  borne  in  mind,  as 
referred  to  here,  is  subsidiary  to  the  acquisition  of 
presentative  knowledge,  as  we  shall  presently  see. 
In  the  meantime,  we  are  not  supposed  to  know  any- 
thing except  sensations,  revived  sensations,  and  the 
relations  which  they  bear  to  one  another  in  kind,  in 
time,  and  as  members  of  associated  groups.* 

* It  is  possible  that  there  are  some  sensations  which  cannot  be 
revived  except  as  parts  of  a group ; and,  perhaps,  there  are  few 
which  can  be  recalled  by  a merely  mental  effort  without  the  aid 
•of  some  associated  circumstances.  But  nevertheless  it  seems  allow-  j 
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Section  IV. 

SELF-CONSCIOUSNE  S S. 

§ 23.  In  the  previous  sections  we  have  used  the 
term,  consciousness  in  a general  sense,  as  compre- 
hending all  kinds  of  feeling  or  sensations.  The 
necessities  of  language  required  us  to  speak  of  sen- 
sations appearing  before  consciousness,  but  in  reality, 
the  series  of  sensations  occupying  time  constitute 
our  general  consciousness.  Thus,  consciousness,  as 
far  as  we  have  yet  examined  it,  comprehends  two 
elements ; the  first,  particular  kinds  of  sensations 
variously  grouped;  the  second,  time.  The  former 
of  these  elements  is  called  the  material,  the  latter 
the  formal ; sensations  being  the  matter  of  our 
conscious  life,  and  time  the  form.  In  other  words, 
there  can  be  no  consciousness  which  does  not  con- 
sist of  actual  or  revived  sensations  of  this  or  that 
particular  kind,  and  those  sensations  must  necessarily 
occupy  a certain  time,  and  succeed  one  another  in 
time. 

§ 24.  We  now  turn  our  attention  to  a particular 
form  of  language  which  shows  that  this  is  not  a full 
explication  of  consciousness.  A common  man,  speak- 
ing of  his  mind  or  feelings,  would  say  “ my  mind,”  or 
“ my  feelings.”  He  would  say  “ I ” thought  so-and- 
so  ; “ I”  felt  such  a sensation ; “ I ” was  conscious  of 

able  for  us,  as  we  have  done  in  this  section,  to  treat  sensations  as 
revived,  excluding  the  conditions  and  accompanying  circumstances 
by  the  helps  of  which  they  usually  appear  before  consciousness. 
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this  smell  or  that  sound.  In  short,  every  one  thinks  | 
and  speaks  of  himself  as  a person  not  to  be  identified  j 
with  his  body,  or  the  series  of  phenomena  which 
make  up  what  he  calls  his  mind.  This  reference  of 
all  one’s  feelings  and  thought  to  self  is  called  self- 
consciousness.  The  idea  of  self-hood  involves  the 
belief  that  “ I,”  who  am  conscious  of  feelings  at  the 
present  moment,  am  the  same  identical  being  who 
was  conscious  at  a past  time  of  those  feelings  which 
I remember.  This  permanence  of  self  in  the  midst 
of  successive  and  diverse  sensations  is  the  essential 
element  of  personality.  The  idea  of  self  is  not  that 
of  the  sum  of  the  series  of  feelings  which  constitute 
our  general  consciousness,  because  it  is  absurd  to 
speak  of  the  aggregate  of  a series  of  feelings  being 
conscious  of  themselves.  There  is  implied  a kind 
of  opposition  between  self  and  the  sensations  of 
which  self  is  conscious.  Sensations  past,  present, 
and  expected,  are  all  referred  to  self  as  their  pos- 
sessor and  subject.  Self  is  thought  to  be  the 
unity  in  the  midst  of  diverse  kinds  of  sensations, 
the  permanent  element  in  the  midst  of  transient  and 
successive  sensations,  the  one  conscious  subject  in 
the  midst  of  many  and  diverse  objects. 

§ 25.  It  would  be  inconsistent  with  the  object  of 
the  present  treatise  to  enter  into  a discussion  of 
different  theories  which  have  been  propounded  as  to 
the  nature  of  self.  That  is  a question  of  meta- 
physics rather  than  of  psychology.  But  it  is  quite 
within  our  sphere  to  enquire  as  to  the  origin  of  self- 
consciousness,  or  the  conditions  which  are  necessary 
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to  the  conception  of  onr  self-hood.  These  conditions 
are  manifest  from  what  has  gone  before.  There 
must  first  have  existed  a succession  of  diverse  objects 
before  there  could  spring  up  the  idea  of  one  perma- 
nent subject.  Everything  is  known  to  be  what  it  is 
by  being  thought  of  as  different  from  what  it  is  not. 
The  notion  of  unity  could  not  spring  up  except  as 
related  and  opposed  to  that  of  diversity.  The  notion 
of  permanence  could  not  arise  without  the  correlative 
notion  of  succession.  The  notion  of  one  subject  could 
only  be  conceived  as  in  relation  to  that  of  many 
objects.  Thus,  in  a certain  sense,  we  may  say  that 
self-consciousness  is  the  result  of  reflection  upon  the 
diversity  of  sensations  succeeding  one  another  in  time. 
But  only  in  a certain  sense,  because  the  very  act  of 
reflection  involves  the  treating  of  the  successive  sen- 
sations as  objects — that  is,  involves  self-consciousness. 
Thus,  the  only  explanation  which  we  can  give  of  the 
nature  or  origin  of  our  notion  of  self  is  a simple 
analysis  of  the  notion  itself  and  an  opposing  of  its 
elements  to  their  correlates.  The  universal  condi- 
tion of  knowledge  is  relativity ; nothing  can  be 
known  except  as  related  to,  and  distinguished  from, 
something  else.  And  the  peculiarity  of  the  notion 
of  self  is  that  it  is  the  universal  relative  set  over 
against  all  objects  of  consciousness  as  its  correlatives. 
And  as  these  objects  succeed  one  another  in  time, 
while  self  continues  the  same  through  time,  we  may 
say  that  time  is  the  universal  form  or  frame 
which  comprehends  both  self  and  the  objects  of 
consciousness. 
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§ 26.  We  have  hitherto  been  considering  sensa-  Meaning 
tions  merely  as  differing  from  one  another  in  kind, 
and  as  succeeding  one  another  in  time,  but  in  our 
analysis  of  self-consciousness  we  saw  that  they  are 
necessarily  looked  upon  as  being  objects  related  to 
and  known  by  the  subject,  self.  We  must  now 
examine  them  more  carefully  in  their  character  as 
objects  of  consciousness,  in  order  to  see  if  anything 
is  involved  in  them  which  will  help  us  in  the 
explication  of  the  process  of  acquiring  our  presen- 
tative  knowledge.  And  the  very  word  object,  contra- 
distinguished as  it  is  from  subject , appears  to  indicate 
an  element  in  our  sensations  which  may  be  of  great 
importance.  It  indicates  that  sensations  are  pos- 
sessed of  an  element  foreign  to  the  subject  knowing ; 
they  are  regarded  as  being  not-self.  There  are, 
besides,  other  features  of  sensations  which  render 
more  complete  their  character  of  objectivtiy.  In- 
dividual sensations  cannot  be  created  or  annihilated 
at  pleasure.  We  may,  it  is  true,  interfere  with  the 
physical  conditions  of  sensations,  we  may  shut  our 
eyes,  get  out  of  the  reach  of  perfumes,  or  close  our 
ears.  But  as  far  as  self-consciousness  is  concerned, 
the  conditions  of  sensations  being  fulfilled,  the 
conscious  self  cannot  but  be  cognisant  of  the  sensa- 
tions which  appear.  And  not  only  is  the  existence 
of  sensations  beyond  the  control  of  self,  but  also  the 
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grouping  of  sensations.  The  particular  taste,  smell, 
colour,  and  tangible  quality  which  we  designate  by 
the  name  orange  cannot,  as  far  as  consciousness  is 
concerned,  be  made  to  undergo  any  change.  There 
are  natural  combinations  of  sensations,  not  produced 
by  subjective  association,  but  evidently  governed  by 
some  objective  law,  over  which  the  conscious  subject 
has  no  control.  Thus,  when  we  consider  either  in- 
dividual sensations,  or  natural  groups  of  sensations, 
as  objects,  we  see  that  their  objectivity  arises  not 
merely  from  being  opposed  to  the  • subject  in  con- 
sciousness, but  also  from  the  laws  of  their  existence. 
They  are  known  as  objects  in  contradistinction  to 
the  conscious  subject ; but  their  character  as  objects 
is  not  complete  till  they  are  considered  as  having 
laws  of  existence  and  mutual  relations  of  their  own, 
determined  for  them  independently  of  any  subjective 
association.  Henceforth,  when  we  speak  of  objects 
of  consciousness,  there  will  be  implied  the  foreign  * 
elements  which  we  have  now  indicated. 

§ 27.  We  now  come  to  a question  of  great  impor- 
tance in  psychology,  and  about  which  there  is  great 
diversity  of  opinion.  The  objects  of  consciousness, 
the  sensations  and  revived  sensations  variously 
grouped  together  according  to  their  own  laws,  have  an 
existence  in  time — they  succeed  one  another.  But  we 
saw  before  that  their  order  in  time  is  two-fold  ; they 
may  be  successive,  or  they  may  be  contemporaneous. 


* Of  course,  by  objects  here  we  do  not  mean  anything  extra 
organic ; but  sensations  as  possessed  of  the  foreign-to-fhe-ego  cha- 
racter which  we  have  described. 
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Several  objects  may  at  the  same  time  appear  in 
consciousness;  several  sensations  of  different  kinds 
may  be  experienced  at  the  same  moment.  And 
the  question  is — What  is  the  relation  in  which 
these  contemporaneous  objects  of  consciousness  stand 
to  one  another?  The  following  are  clearly  dis- 
tinguished answers  to  this  question : — 

(a.)  The  co-existence  of  sensations  at  the  same 
point  of  time  implies  their  mutual  externality,  and 
therefore  involves  the  idea  of  extension  or  space. 
Several  sensations,  as  of  smell,  taste,  colour,  sound, 
may  exist  altogether,  and  as  they  are  distinguished 
from  one  another  in  kind,  they  must  appear  to  be 
the  one  without  the  other.  And  this  relation  of 
mutual  outness  is  the  simplest  form  in  which  we 
perceive  extension.  According  to  this  doctrine, 
extension  or  space  is  a form  of  our  sensations  as  well 
as  time,  and  just  as  original  in  reference  to  our 
knowledge.  There  is  a slight  modification,  or  per- 
haps an  integral  part,  of  this  theory,  in  which  it  is 
held  that  some  single  sensations,  as  colour  and 
touch,  occupy  space,  or  are  diffused  over  an  extended 
space.  Whether  the  one  or  the  other,  or  both  of  these 
opinions  be  held,  it  is  manifest  that  their  holders 
look  upon  space  as  an  original  form  of  sensation,  and 
perceived  intuitively  in  the  same  way  as  time.* 

(b.)  In  opposition  to  the  above  theory  it  is  held  that 
all  mental  phenomena  are  unextended,  and  that  the 
possession  of  extension  is  the  essential  characteristic 
which  distinguishes  physical  from  mental  objects. 

* For  a full  exposition  and  defence  of  this  theory,  see  § 30. 
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A sensation,  therefore,  as  an  object  of  consciousness, 
cannot  possibly  occupy  extension  or  place.  And 
since  an  individual  sensation  does  not  exist  in  space, 
it  is  impossible  that  the  relation  between  two  or  more 
contemporaneous  sensations  can  be  a spatial  relation. 
To  speak  of  the  mutual  externality  of  sensations  is, 
therefore,  to  attribute  to  sensations  a mode  of  ex- 
istence which  they  do  not  possess.  Sensations  differ 
in  kind,  and  they  succeed  or  co-exist  with  one 
another  in  time,  and  the  attributing  to  them  of  any- 
other  relation  would  destroy  their  character  as 
mental  phenomena. 

§ 28.  Those  who  hold  the  second  of  the  preceding 
views  regarding  sensation  must  in  some  way  account 
for  the  origin  of  our  conception  of  extension.  Sensa- 
tions, the  primary  objects  of  consciousness,  are  not 
themselves  extended,  but  we  evidently  possess  a 
notion  of  extension  which  we  must  have  got  in  some 
way.  How  has  it  been  attained  ? The  answers  to 
this  question  divide  themselves  into  two  classes  : — 
(a.)  Some  maintain  that  extension  is  an  original 
principle  of  our  constitution  which  springs  into  con- 
sciousness upon  the  occasion  of  some  sensation  taking 
place.  The  sensation,  although  not  itself  extended, 
suggests  extension  by  a law  of  our  nature.  Exten- 
sion is  thus  an  a priori  but  latent  conception  which 
rises  up  into  consciousness  upon  the  occasion  of  a 
certain  experience,  but  is  not  the  result  of  that  ex- 
j perience.  Now,  it  is  evident  that  the  placing  of  any 
j conception  amongst  a priori  principles  simply 
J amounts  to  a confession  of  inability  to  explain  it 
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otherwise.  Inexplicability  is  an  important  character- 
istic of  all  conceptions  believed  to  be  a priori.  But 
before  admitting  any  notion  to  be  inexplicable,  we 
are  in  duty  bound  to  examine  any  attempt  which 
has  been  made  to  explain  it.  The  following  attempt 
is  the  most  important. 

( b .)  It  is  held  by  J.  S.  Mill  and  others  that  the 
notion  of  extension  is  the  product  of  muscular  sensa- 
tions differing  in  intensity  and  duration.  “ Suppose,” 
says  Mr.  Mill,  “ two  small  bodies,  A and  B,  suffi- 
ciently near  together  to  admit  of  their  being  touched 
simultaneously,  one  with  the  right  hand,  the  other 
with  the  left.  Here  are  two  tactual  sensations  which 
are  simultaneous,  just  as  a sensation  of  colour  and  one 
of  odour  might  be  ; and  this  makes  us  cognise  the 
two  objects  of  touch  as  both  existing  at  once.  The 
question  then  is,  what  have  we  in  our  minds  when 
we  represent  to  ourselves  the  relation  between  these 
two  objects,  already  known  to  be  simultaneous,  in 
the  form  of  Extension  or  intervening  Space — a rela- 
tion which  we  do  not  suppose  to  exist  between  the 
colour  and  the  odour  ?”  Our  answer  to  this  is,  “ that 
whatever  the  notion  of  extension  may  be,  we  acquire 
it  by  passing  our  hand  or  some  other  organ  of  touch 
in  a longitudinal  direction  from  A to  B ; that  this 
process,  as  far  as  we  are  conscious  of  it,  consists  of  a 

series  of  varied  muscular  sensation When 

we  say  that  there  is  a space  between  A and  B,  we 
mean  that  some  amount  of  these  muscular  sensations 
must  intervene ; and  when  we  say  that  the  space  is 
greater  or  less,  we  mean  that  the  series  of  sensations 
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(amount  of  muscular  effort  being  given)  is  longer  or 
shorter.  If  another  object,  C,  is  farther  off  in  the 
same  line,  we  judge  its  distance  to  be  greater,  be- 
cause, to  reach  it,  the  series  of  muscular  sensations 
must  be  further  prolonged,  or  else  there  must  be  the 
increase  of  effort  which  corresponds  to  augmented 
velocity.  Now  this,  which  is  unquestionably  the 
mode  in  which  we  become  aware  of  extension,  is 
considered  by  the  psychologists  in  question  to  be 
extension.  The  idea  of  Extended  Body  they  consider 
to  be  that  of  a variety  of  resisting  points,  existing 
simultaneously,  but  which  can  be  perceived  by  the 
same  tactile  organ  only  successively,  at  the  end  of  a 
series  of  muscular  sensations  which  constitutes  their 
distance;  and  are  said  to  be  at  different  distances 
from  one  another  because  the  series  of  intervening 
muscular  sensations  is  longer  in  some  cases  than  in 

others An  intervening  series  of  muscular 

sensations  before  the  one  object  can  be  reached  from 
the  other,  is  the  only  peculiarity  which  (according  to 
this  theory)  distinguishes  simultaneity  in  space  from 
the  simultaneity  which  may  exist  between  a taste 
and  a colour,  or  a taste  and  a smell ; and  we  have 
no  reason  for  believing  that  Space  or  Extension,  in 
itself,  is  anything  different  from  that  which  we  recog- 
nise it  by.”*  Here,  then,  is  an  attempt  to  explain 
extension  by  one  who  does  not  think  extension  is 
involved  either  in  single  sensations  or  in  the  relations 
of  different  but  simultaneous  sensations.  Let  us 
examine  the  attempt : — 

! * Mill,  ‘Examination  of  Sir  W. Hamilton’s  Philosophy,’  pp.  273-275. 
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1.  It  is  assumed  that  extension  is  identical  with 
that  by  which  it  is  recognised  or  measured,  that  is, 
with  a succession  of  muscular  sensations  occupying 
time.  But  this  is  by  no  means  to  be  admitted. 
The  amount  of  force  with  which  a ball  is  expelled 
from  the  mouth  of  a cannon  is  recognised  and 
measured  by  its  velocity,  that  is,  by  the  number  of 
feet  which  it  traverses  in  a second  of  time.  But  no 
one  ever  maintains  that  force  is  identical  with 
velocity.  In  the  same  way,  although  extension  is 
measured  by  muscular  sensations  occupying  time,  to 
say  that  the  former  is  identical  with  the  latter  is 
quite  unwarranted. 

2.  Why  is  it  that  muscular  sensations  are  chosen 
to  fill  up  the-  intervening  space  between  one  point 
and  another  ? All  sensations  are  ex  hypothesi  equally 
destitute  of  extension.  The  two  points,  A and  B,  are 
recognised  by  two  sensations,  and  must  be  assumed 
not  as  points  in  space,  but  as  points  in  time,  because 
the  idea  of  space  is  not  supposed  to  be  known.  Let, 
then,  the  point  A be  marked  by  a particular 
sensation,  say  of  smell;  a number  of  intervening 
sensations,  muscular  sensations,  or  any  others  differ- 
ing in  intensity  and  duration,  take  place.  Then 
another  point  of  time,  B,  is  reached,  marked  by 
another  sensation.  Thus,  here  we  have  two  points,  A 
and  B,  points  in  time,  and  recognised  by  two  distinct 
sensations,  separated  from  one  another  by  a number 
of  intervening  sensations,  say  of  sight,  or  hearing,  or 
smell,  differing  in  intensity  and  duration ; is  the 
result  of  this  an  idea  of  extension  or  space? 
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Certainly  not.  The  mere  statement  of  the  problem, 
substituting  for  “muscular  sensations”  any  other 
kind  of  sensations,  is  sufficient  to  show  the 
absurdity  of  deducing  the  notion  of  extension  from 
that  of  sensations  succeeding  one  another  in  time. 

3.  The  reason  why  muscular  sensations  are 
chosen  to  fill  up  the  space  between  the  points  A and 
B,  instead  of  sensations  of  smell,  or  taste,  or  colour, 
appears  to  be  that  the  former  kind  of  sensations  is 
expressed  in  motion , which  involves  extension,  and 
the  points  A and  B are  really  points  in  space.  For 
let  us  eliminate  carefully  from  the  data  all  spatial 
elements,  and  see  what  follows.  The  sensations  by 
which  they  are  marked  are  at  first  supposed  to  be 
simultaneous.  In  this  there  is  only  time.  But  the 
idea  of  space  is  said  to  be  acquired  by  passing  the 
hand  from  A to  B.  Suppose  the  hand  is  at  A. 
Here  is  a sensation  in  time.  B as  yet  does  not  exist, 
because  the  existence  of  the  point  must  not  be 
assumed  till  the  sensation  indicating  it  has  taken 
place.  The  hand  leaves  A ; the  point  A ceases  to 
exist,  except  in  memory,  because  the  sensation 
indicating  it  has  ceased.  The  hand  reaches  B;  a 
new  sensation  takes  place,  a new  point  in  time, 
has  been  reached.  But  where  is  A?  In  memory. 
It  is  a point  not  now  existing,  except  in  past  time. 
To  speak,  therefore,  of  two  points  of  time  existing 
simultaneously  is  altogether  unmeaning.  And  Mr. 
Mill’s  explanation  is  quite  unintelligible  unless  the 
points  are  tacitly  assumed  to  exist  in  space  and  the 
muscular  sensations  to  result  in  motion , Thus,  the  very 
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idea  whose  origin  the  theory  professes  to  explain  is 
quietly  assumed  at  the  beginning  of  the  explanation. 

§ 29.  The  preceding  theory  of  extension,  called 
by  Mr.  Mill  the  psychological  theory,  being  found 
untenable,  we  are  driven  back  to  a reconsideration  of 
the  view  which  makes  the  notion  of  extension  an  a 
priori  principle  of  the  mind.  According  to  this 
theory,  the  mind  possesses  in  its  own  structure,  as 
it  were,  a notion  of  space,  but  not  a conscious  one, 
and  upon  a certain  experience  this  notion  becomes 
conscious  and  is  projected  upon  the  object  of  ex- 
perience. Now,  with  reference  to  this  view,  we 
confess,  in  the  first  place,  a strong  prejudice  against 
the  explanation  of  a difficulty  by  some  latent  or  a 
priori  mental  principle.  It  simply  amounts  to  a 
confession  that  the  difficulty  cannot  be  explained, 
and,  moreover,  it  assumes  the  existence  of  a mental 
principle  beyond  the  sphere  of  consciousness,  which 
is,  in  philosophy,  a very  questionable  procedure. 
And,  still  farther,  our  conception  of  extension  is  not 
that  of  a subjective  principle,  but  rather  of  an 
objective  condition  of  things.  For  these  reasons  we 
decline  to  accept  the  view  in  question,  although 
probably  there  is  a certain  truth  involved  in  it,  and 
go  back  to  a more  careful  consideration  of  the  first 
answer  to  the  question,  “What  is  the  relation 
in  which  these  contemporaneous  objects  of  con- 
sciousness stand  to  one  another  ? ” That  answer  was 
that  “the  co-existence  of  sensations  at  the  same 
point  of  time  implies  their  mutual  externality ; and 
therefore  involves  the  idea  of  extension  or  space.” 
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§ 30.  In  considering  this  view,  it  must  be  borne 
in  mind  that  sensations  are  considered  as  objects  of 
consciousness,  not  merely  as  phenomena  of  self. 
They  are  set  over  against  the  subject,  and  have  laws 
of  existence  and  mutual  relations  of  their  own.  Thus 
they  are  recognised  as  being  foreign  from  the  subject 
in  origin.  Now  the  question  is,  are  these  objects  of 
consciousness  individually  localised , or  felt  to  occupy 
some  particular  portion  of  space  ? If  we  interrogate 
consciousness,  we  shall  find,  I think,  that  they  are. 
A sensation  of  hearing,  of  sight,  or  of  touch — do  we 
not  at  once  refer  them  to  a particular  part  of  the  organ- 
ism ? Most  certainly ; so  of  all  sensations.  To 
localise  a sensation  is  to  attribute  it  to  some  point  in 
space,  and  the  mutual  externality  of  such  localised 
objects  unquestionably  gives  us  the  conception  of 
extension.  Some  sensations,  viz.,  of  sight  and  of 
touch,  are  not  merely  localised  in  a point,  but 
diffused  over  a surface.  And  in  these  cases  a 
single  object  of  consciousness  gives  extension.*  But 
here  it  is  objected  that  a sensation  as  a mental 
phenomenon  must  be  unextended,  and  cannot  occupy 
any  portion  of  space ; and,  consequently,  to  localise 
a sensation  is  to  violate  the  conditions  of  conscious- 
ness. To  this  we  reply  that,  although  sensations 
are  objects  of  consciousness,  they  are  also  insepar- 
ably connected  with  our  physical  organism.  There 

* It  is  not  here  asserted  either  that  all  sensations  are  localised, 
or  that  originally  any  sensations  are  so  precisely  localised  in  par- 
ticular parts  of  the  organism  as  by  experience  they  afterwards 
| become.  What  is  asserted  is  that  some  sensations  are  so  far  con- 
I ciously  localised  as  to  involve  the  element  of  extension. 
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is  no  such  thing  as  sensation  in  the  abstract  which 
is  not  a particular  sensation  of  smell  or  taste  or 
touch,  or  some  other;  and  it  is  impossible  for  us 
to  think  of  these  sensations  or  to  feel  them  except 
as  being  localised.  Sensations  appear  to  have  two 
sides,  or  to  stand  in  two  relations.  The  one  is 
inward,  and  becomes  the  object  of  consciousness; 
the  other  is  outward,  and  is  localised  in  the  organism. 
What  is  on  one  side  feeling  simply,  is  on  the  other 
side  objectified  and  localised  feeling.  And  thus  in 
objectified  sensations  there  is  involved  an  element 
which  presents  extension  directly  to  consciousness. 
And  objectified  localised  sensations  are  the  non-ego 
with  which  we  are  first  acquainted.  It  may  be 
objected  that  we  have  here  departed  from  the 
philosophical  point  of  view ; that  we  have  sought 
* assistance  from  the  physical  organism  to  help  us  in 
working  out  a difficulty  which  the  psychologist 
should  solve  by  the  aid  of  consciousness  alone.  To 
this  it  may  be  replied  that  no  knowledge  of  the 
physical  organism  has  been  assumed  which  is  not 
directly  given  in  consciousness.  Sensations  are 
objects  to  be  distinguished  from  self,  having  laws  of 
their  own ; they  are  recognised  as,  partly  at  least, 
of  foreign  origin — that  is,  modes  of  the  non-ego ; they 
are  localised — that  is,  they  involve  extension.  But 
it  must  be  borne  in  mind  that  it  is  in  their  character 
as  modes  of  the  non-ego  that  objectified  sensations 
are  localised.  The  localising  is,  therefore,  not  so 
much  an  act  of  consciousness  as  a precept  of  conscious- 
ness and  a form  of  the  non-ego.  If  it  be  asked, 
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what  are  the  physical  conditions  which  determine 
that  sensations  as  modes  of  the  non-ego  shall  be 
localised  ? that  is  a question  which,  from  the  stand- 
point of  consciousness,  we  need  not  and  cannot 
answer.  The  probability  is  that  the  power  of 
localising  sensations  is  born  with  us — one  of  our 
inherited  abilities — although  in  its  perfection  it  is 
probably  the  result  of  the  education  of  the  senses.* 

§ 31.  We  have  now  got  all  the  elements  necessary 
to  the  completion  of  our  knowledge  of  that  nearest 
and  most  complex  portion  of  the  material  world,  the 
organism.  Given  sensations,  the  objects  of  con- 
sciousness, of  different  kinds  and  localised  in 
different  places  ; and  given  the  power  of  moving  the 
arms  and,  by  touch,  interfering  with  or  producing 
localised  sensations,  and  we  can  easily  understand 
how  our  knowledge  of  the  organic  non-ego  is 
gradually  filled  up,  Muscular  sensations  con- 
tinued for  a longer  or  shorter  time,  or  differing  in 
intensity,  are  now  of  real  service.  They  enable  us  to 
measure  that  extension  which  has  been  otherwise 
made  known.  The  whole  complicated  organism 
may  be  considered  as  one  sense  whose  intention  is, 
first,  to  present  to  consciousness  objects  possessing 
extension,  and  second,  to  make  known  by  a complex 
process  the  existence  and  nature  of  external  things. 
This  process  we  shall  consider  in  our  next  section. 


See  Taine,  ‘ On  Intelligence,’  p.  314. 
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Section  VI. 

PERCEPTION. 

§ 32.  In  our  analysis  of  perception  we  saw  that  our 
knowledge  of  external  things  may  be  resolved  into 
certain  sensations  of  different  kinds,  supposed  to  be 
at  a distance  from  us,  and  united  together  in  objects. 
Perception  thus  consists  of  sensations  projected  into 
space,  and  united  together  in  a permanent  group, 
supposed  to  have  an  existence  independent  of  the 
mind  which  perceives.  In  the  synthetical  con- 
struction of  cur  knowledge  we  have  already  studied 
sensations  as  objects  to  consciousness,  and  learned 
what  is  involved  in  them.  We  have  already  attained 
the  knowledge  of  extension  as  the  form  of  the 
non-ego  immediately  presented  to  consciousness ; and 
we  have  seen  that  this  non-ego  constitutes  that 
complicated  physical  organism  by  means  of  which 
more  remote  objects  are  brought  to  our  knowledge. 
We  have  now  to  trace  the  education  of  this  com- 
plicated sense,  the  process  by  which  it  enables  us  to 
perceive  distant  objects  and  their  qualities. 

§ 33.  The  sensations  which  chiefly  make  known 
to  us  the  existence  of  objects  outside  of  our  bodies 
are  doubtless  that  of  touch  and  the  muscular  sensa- 
tion. In  the  exercise  of  the  muscles,  portions  of  the 
body  are  brought  into  contact  with  some  objects 
outside  of  them  which  excite  sensations  of  touch  and 
resist  muscular  effort.  The  sensations  of  touch  and 
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chap.  ii.  muscular  effort  appear  to  have  one  object,  and  the 

resistance  which  it  oners  reveals  its  externality  to 

the  physical  organ  and  independence  of  it.  Thus 
there  is  produced  within  us  the  belief  of  the  exist- 
ence of  some  object  of  touch  without  us;  and  as 
that  object  opposes  a greater  or  less  amount  of 
resistance  to  muscular  pressure,  we  think  of  it  as 
having  a power  to  resist  pressure — that  is,  as  being 
hard  and  solid.  Thus  hardness  is  just  the  correlative 
of  muscular  force,  the  sensation  of  muscular  exertion 
projected  outside  of  our  bodies  and  attributed  to 
some  external  objects.  But  that  which,  in  the 
organism,  was  a sensation,  when  thought  of  as  without, 
is  called  a quality.  Sensation  and  quality  are 
thought  of  as  having  a twofold  relation;  the  one 
with  reference  to  knowledge,  the  other  with  reference 
to  existence.  In  the  first  reference,  sensation  is  the 
sign  which  suggests  to  us  the  quality  ; in  the  second, 
the  quality  is  thought  of  as  the  cause  which  produces 
the  sensation.  The  muscular  sensation  is  connected 
also  with  motion  of  the  limbs  of  the  body,  and  when 
this  motion  is  combined  with  the  tactual  sensation, 
there  is  made  known  to  us  the  smoothness,  roughness, 
or  other  superficial  qualities  of  the  bodies  which  we 
touch ; and,  as  a matter  of  course,  the  extension 
which  we  saw  was  involved  in  the  diffusion  or  the 
mutual  externality  of  localised  sensations  accom- 
panies those  sensations  when  projected  outside  of  us, 
and  thus  we  think  of  the  hard  or  soft,  rough  or 
smooth  objects  of  touch  as  being  extended  and 
figured.  Hence  we  see  that  touch  and  its  closely 
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connected  muscular  sensations  are  very  important 
means  of  augmenting  our  'knowledge,  carrying 
us  away  beyond  ourselves  into  surrounding  space  and 
revealing  a world  of  wonderful  objects.  But  as  far  as 
we  have  gone,  these  objects  are  known  to  us  only  as 
correlatives  of  our  tactual  and  muscular  sensations 
invested  with  extension.  We  must  now  bring  into 
requisition  another  sense,  and  see  how  the  revelations 
of  sight  are  combined  with  those  of  touch. 

§ 34.  It  must  be  borne  in  mind  that  the  knowledge 
primarily  given  in  sensations  of  sight  has  for  its 
object  only  a certain  organic  condition,  and  the 
colour  which  we  see  is  really  within  us.  But  it  is 
equally  certain  that  colours  appear  to  be  at  a distance 
from  us,  and  consequently  must  have  undergone  a 
process  of  projection  out  into  space;  and  we  are 
now  to  inquire  how  this  process  has  taken  place,  or, 
in  other  words,  how  the  eye  has  been  educated.  We 
have  already  seen  that  touch  brings  to  our  knowledge 
external  resisting  bodies ; and  we  shall  see  that  this 
sense  is  the  great  educator  of  the  eye,  teaching  it  to 
clothe  those  bodies  with  the  colours  which  appear  in 
consciousness  through  the  medium  of  the  eye.  It 
has  been  laid  down  as  a law,  “ That  a sensation 
appears  to  us  to  be  situated  at  the  spot  in  which  we 
are  accustomed  to  meet  with  its  usual  cause  or  condi- 
tion, and  this  spot  is  the  one  at  which  the  explorations 
of  touch  are  capable,  by  acting  there,  of  checking  or 
modifying  the  commenced  sensation.”*  A coloured 
object,  for  example,  is  placed  within  easy  reach  of  a 
* Taine,  ‘ On  Intelligence,’  p.  314. 
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child’s  hand.  The  colour  is  a sensation  which  the 
child  has  not  yet  learned  to  project  beyond  its  own 
eyes.  Its  hand  touches  and  partially  covers  the 
object ; the  sensation  of  colour  is  at  the  same 
moment  interfered  with  and  modified.  Thus  a 

I 

Other  sen- 
sations as- 
sociated 
and  pro- 
jected. 

sensation  of  touch,  by  repeated  experiments  of  a 
similar  kind,  becomes  intimately  associated  with 
sensations  of  colour.  The  principal  organs  of  touch, 
the  hands,  are  themselves  objects  of  vision.  By 
repeated  and  various  combinations  of  the  tactual  and 
visual  sensations,  the  object  of  touch  is  believed  to  be 
the  same  as  the  object  of  sight.  But  the  movements 
of  the  hands  serve  to  measure  distance,  and  as  the 
visual  sensations  soon  become  inseparably  associated 
with  everything  which  the  hands  touch,  these 
sensations  are  thus  projected  to  a distance  from  the 
eye.  The  power  of  projection  having  been  once 
acquired,  the  process  by  which  it  was  acquired  is 
forgotten,  and  the  eye  spontaneously  and  uncon- 
sciously refers  subjective  sensations  of  colour  to 
external  and  distant  objects.  The  estimation  of 
particular  distances  is  soon  acquired,  depending  upon 
clearness  or  obscurity  of  colour,  number  of  inter- 
vening objects,  magnitude,  and  other  circumstances 
which  will  readily  occur  to  any  one. 

§ 35.  A connection  between  the  objects  of  touch 
and  the  objects  of  hearing,  and  between  the  objects  of 
hearing  and  the  objects  of  sight,  is  formed  by  a 
process  similar  to  that  described  in  the  last  paragraph. 
Hearing  and  sight  are  the  only  two  senses  in  which 
sensations  are  projected  to  any  considerable  distance, 

. 
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and  as  the  acquired  powers  of  both  are  obtained 
chiefly  through  the  assistance  of  touch,  there  is  an 
intimate  connection  between  all  the  three.  A sensa- 
tion of  sound  having  taken  place,  it  is  immediately 
transferred  to  a distance,  and  we  attempt  to  conceive 
or  perceive  what  the  sounding  object  looks  like.  In 
other  words,  we  attempt  to  explain  to  our  minds  the 
object  of  hearing  by  translating  it,  as  it  were,  into  an 
object  of  sight.  In  the  same  way,  a sensation  of 
colour  having  taken  place,  we  at  once  project  it  to  a 
distance,  greater  or  less  according  to  circumstances, 
and  then  connect  it  with  sensations  of  touch  and 
muscular  sensations,  or  think  wbat  it  would  feel  like 
if  we  were  within  reach  of  it.  Thus  we  explain  and 
enlarge  the  knowledge  communicated  to  us  by  one 
sense,  by  connecting  it  with,  or  translating  it  into,  the 
idealised  sensations  of  the  other  senses.  And  the 
objects  of  the  material  world  around  us,  as  far  as  our 
knowledge  of  them  is  concerned,  consists  of  various 
sensations  projected  to  a distance  without  us,  and 
united  together  in  such  a way  that  when  one  of  them 
occurs,  the  others  are  invariably  believed  to  be  pos- 
sible. But  this  objective  union  is  not  of  our  creation; 
it  is  manifestly  a condition  of  the  non-ego  which  we 
become  aware  of  by  the  process  we  have  indicated, 
but  which  we  did  not  produce  and  cannot  change. 

§ 36.  We  are  now  led  to  a more  careful  considera- 
tion of  this  distant  non-ego.  As  far  as  our  knowledge 
of  it  is  concerned,  we  have  seen  that  it  consists 
of  sensations  projected  into  space  and  combined 
variously  into  different  unities  called  objects.  These 
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sect  vi*  Pr°jected  sensations  we  call  qualities,  and  thus  objects 

are  composed  of  a number  of  qualities.  But  objects 

thus  composed  are  manifestly  the  creation,  to  a great 
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extent,  of  our  own  minds.  The  sensations  are  mental 
phenomena  ; the  act  of  projection,  and  the  combina- 
tion of  sensations  of  touch  with  those  of  sight  and 
others,  are  mental  processes.  The  foreignness  and 
independence  of  these  objects  to  the  mind  are  revealed 
. only  in  the  fact  that  the  mind  cannot  create  or 
annihilate  its  sensation  at  will,  and  that  the  laws  of 
the  combination  of  these  sensations  are  evidently 
not  mental  laws,  but  laws  of  a non-ego.  In  the 
objectiveness  of  projected  sensations  and  their  laws 
there  is  believed  to  be  involved  the  existence  of 
some  non-ego  independent  of  our  knoidedge.  A 
sensation — for  example,  a colour — is  something  of 
which  we  are  conscious,  and  even  after  the  process  of 
projection  has  taken  place,  after  the  eye  has  been 
educated,  and  we  perceive  the  colour  as  at  a distance 
from  us,  it  is  still  a thing  known  to  us.  But  besides 
this  colour  as  known,  we  think  of  some  cause  or 
power  existing  beyond  or  behind  the  projected  sen- 
sation which,  striking  upon  our  eye,  has  produced 
the  sensation.  This  cause  or  power  cannot  be  a 
sensation ; it  is  supposed  to  exist  anterior  to  and 
independent  of  our  sensation.  It  cannot  be  an 
I object  of  knowledge,  because  it  can  be  known  only 
j as  a sensation,  but,  ex  hypothesi,  it  has  an  existence 
I anterior  to  sensation.  Thus,  the  non-ego  appears  to 
| consist  of  two  elements  ; an  element  which  is  known, 

! and  an  element  which  is  unknown,  but  supposed  to 
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exist.  The  known  element,  we  have  seen,  consists 
simply  of  projected  sensations ; the  unknown  element 
is  composed  of  something  which,  when  brought  into 
relation  with  our  senses,  helps  to  produce  sensations. 
The  term  quality  has  unfortunately  become  am- 
biguous by  being  applied  to  both  of  these  elements. 
When  it  is  said  that  the  quality  of  an  object  is  one 
of  its  characters  by  which  it  is  known  to  us,  it  is 
evidently  a projected  sensation,  for  all  objects  as 
known  consist  of  such.  When  it  is  said  that  the 
quality  of  an  object  is  that  which  produces  a certain 
sensation  in  us,  it  is  applied  to  something  which, 
apart  from  the  sensation,  is  unknown.  The  former 
of  the  two  applications  of  the  word  quality  appears 
to  us  the  most  natural,  and  by  quality  we  shall, 
therefore,  henceforth  indicate  those  characteristics  of 
objects  which  constitute  our  actual  knowledge  of 
them.  There  is,  however,  a still  farther  restriction 
to  the  term  quality,  or  at  least  an  important  dis- 
tinction between  two  kinds  of  qualities.  The  quali- 
ties of  colour,  smell,  hardness,  &c.,  are  simply  sen- 
sations of  sight,  smell,  muscular  effort,  &c.,  ideally 
transferred  or  projected  into  external  space.  But 
the  space  into  which  these  sensations  are  projected, 
or  which  they  occupy,  is  not  a sensation  of  any  kind. 
Although  in  our  knowledge  it  is  inseparably  con- 
nected with  sensation,  it  is  essentially  different  from 
sensation.  To  adopt  scholastic  distinctions,  it  is  the 
form  of  which  sensation  is  the  matter , the  quantity 
of  which  sensation  is  the  quality.  It  is  therefore 
perhaps  improper  to  speak  of  extension,  figure,  and 
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other  forms  of  space  as  being  qualities  at  all.  They 
are  rather  the  spatial  relations  of  qualities,  the 
objective  form  into  which  sensations,  being  projected, 
are  known  as  qualities.  This  essential  distinction 
between  the  form  of  sensation  and  sensation  itself 
has  given  rise  to  the  distinction  between  primary 
and  secondary  qualities,  the  former  comprising 
different  modes  of  space,  and  the  latter  qualities 
properly  so  called,  that  is  projected  sensations. 
Taking  quality  in  the  latter,  that  is,  in  its  proper 
sense,  there  is  another  distinction,  although  not  an 
essential  one,  which  may  be  observed.  The  mode  of 
operation  of  the  different  senses  is  somewhat  different. 
In  touch  there  is  necessarily  a contact  between  the 
external  object  and  the  organism  ; in  sight,  hearing, 
and  smell,  the  necessity  of  similar  contact  is  not  so 
obvious.  Consequently  touch  has  been  supposed  by 
some  to  bring  us  into  contact  with  objects  as  they 
really  exist ; other  senses  not.  Hence  the  distinction 
of  some  qualities  being  supposed  to  be  more  essen- 
tial to  the  idea  of  body  than  others,  or  of  some 
being  purely  subjective,  while  others  are  partly  or 
wholly  objective.  Perhaps  such  distinctions  have 
arisen  also  from  the  fact  that,  in  some  of  the  senses  — 
for  example,  sight  and  hearing — there  is  obviously  a 
perception  of  distance,  or  a projection  of  the  sensa- 
tion ; while  in  others,  as  smell,  there  is  not  so  much, 
or  so  clearly  so.  Whatever  may  have  given  rise  to 
such  distinctions,  they  are  fallacious.  All  qualities 
properly  so  called  are  originally  sensations  and 
subjective.  All  sensations  come  to  be  objectified, 
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and  involve  elements  belonging  to  the  non-ego.  All 
sensations,  except  purely  organic  ones,  are  projected 
ideally  beyond  the  organism,  and  there  known  as 
qualities;  while  purely  organic  sensations,  that  is, 
sensations  which  are  discovered  not  to  depend  upon 
extra-organic  conditions,  are  not  thought  of  as 
qualities  at  all.  Consequently  the  only  essential 
difference  between  qualities  of  objects  arises  from  the 
difference  between  the  kinds  of  sensations.*  Other 
differences  are  either  fallacious  or  accidental. 

§ 37.  Having  considered  the  constituent  elements 
of  objects  as  known  to  us,  that  is,  as  consisting  of 
real  or  ideal  sensations  projected  into  space  and 
forming  there  a unity,  let  us  now  give  some  atten- 
tion to  the  supposed  unknown  non-ego.  When  we 
perceive  a colour,  we  think  of  some  unknown  cause 
or  power  which,  coming  into  contact  with  our  eye, 
gives  rise  to  the  sensation.  So  every  other  quality 
of  objects  suggests  to  us  the  existence  of  something 
behind  it  and  beyond  it  which,  in  relation  to  our 
organism,  gives  rise  to  different  sensations.  What- 
ever this  is,  it  is  and  must  be  in  itself  unknown, 
because  when  it  comes  within  the  sphere  of  our 
knowledge  it  is  already  transformed  into  some  sen- 
sation or  other  mode  of  consciousness,  and  when  we 
attempt  even  to  conceive  it,  it  must  be  conceived 
under  the  form  of  some  mode  of  consciousness.  Let 
us,  for  clearness,  call  this  unknown  something  x. 
There  is  then  supposed  to  be  an  x corresponding  to 
every  different  quality  which  we  perceive.  And  we 
* For  another  distinction,  see  § 179. 
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may  ask,  what  is  the  relation  between  the  x of  one 
quality  and  that  of  another  ? Is  the  x of  light,  for 
example,  or  a particular  colour,  the  same  as  the  x of 
heat  ? Is  the  x of  smell  the  same  as  the  x of  taste  ? 
Or  is  there  only  one  x for  all  qualities,  which 
coming  into  relation  with  our  organism  gives  rise 
to  the  different  kinds  of  sensations  of  which  we  are 
conscious  ? These  :are  some  of  the  questions  which 
may  be  proposed  in  connection  with  this  subject,  and 
we  refer  to  them  here,  chiefly  for  the  purpose  of 
setting  them  aside*  They  are  not  questions  which 
it  is  the  business  of  the  psychologist  to  answer.  In 
so  far  as  they  can  be  answered,  they  belong  to  the 
sphere  of  experimental  physics  or  of  metaphysics : in 
so  far  as  they  are  insoluble,  they  should  be  left  alone 
altogether.  As  far  as  psychology  is  concerned,  we 
are  confined  to  the  analysis  and  synthesis  of  our 
conscious  knowledge ; and  in  perception  the  object 
of  our  knowledge  is  the  sensible  world — that  is, 
the  world  revealed  to  us  through  our  senses.  Out- 
side, or  behind  this  sensible  world,  we  cannot  go, 
either  in  perception  or  in  imagination.*  The  un- 
known x of  sensible  qualities  is  not  only  incapable 
of  being  perceived,  but  also  as  x of  being  conceived. 
And  as  in  psychology  we  are  concerned  only  with 
what  can  be  known,  questions  regarding  the  unknown 
are  referred  to  only  to  point  them  out  as  irrelevant. 

§ 38.  We  are  now  in  a position  to  understand 
clearly  what  we  mean  by  the  object  of  percep- 
tion. From  what  we  have  seen,  it  is  manifest  that 

* We  may,  however,  as  we  shall  afterwards  see,  by  inference. 
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perception  is  the  act  only  of  educated  senses.  And 
those  who  identify  perception  with  consciousness  must 
mean  by  it  something  different  from  what  is  usually 
meant  by  the  word.  The  object  of  perception  must 
be  at  a greater  or  less  distance  from  the  sentient 
organism.  Its  existence  is  made  manifest  by  a 
sensation  of  colour  or  some  other.  That  sensation  is, 
as  we  have  seen,  transferred  outwards  in  a particular 
direction  and  to  some  particular  distance.  We  see 
the  object.  But  sight  gives  us  nothing  but  colour 
and  figure ; these  qualities  are,  however,  connected 
in  our  minds,  in  consequence  of  past  experiences, 
with  other  qualities.  And  if  we  have  before  seen 
the  object,  we  are  able  to  predict  what  other  sensa- 
tions it  is  capable  of  giving  rise  to.  We  can  say 
how  it  will  feel,  smell,  taste,  &c.,  that  is,  wre  recog- 
nise the  object,  and  give  it  a name.  Thus  percep- 
tion implies  at  least  one  actual  sensation,  and  several 
other  ideal  ones  connected  with  it ; implies  also  a 
belief  that  these  ideal  sensations  will  become  actual, 
if  the  necessary  physical  conditions  are  fulfilled. 
Now  the  sensible  world,  in  perception,  is  separated 
from  the  mind,  although  in  the  analysis  of  the  pro- 
cess of  perception  we  have  seen  that  this  separation 
is  not  a real  one.  The  sensible  world  is  partly  the 
creation  of  the  conscious  mind ; and,  in  the  study  of 
psychology,  it  must  ever  be  borne  in  mind  that  the 
objects  of  that  world  combine  in  themselves  both 
subjective  and  objective  elements — partake  both  of 
the  ego  and  the  non-ego.  In  the  study  of  the  par- 
ticular sciences,  however,  such  as  optics,  acoustics, 
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chap.  ii.  mineralogy,  botany,  as  well  as  in  the  ordinary 
,s  T‘  Y1‘  affairs  of  life,  it  is  quite  legitimate,  and,  indeed, 
necessary,  to  bestow  independent  existence  upon  the 
objects  of  the  senses.  This  is  done  for  us  naturally 
in  the  education  which  our  senses  receive  ; and  the 
study  of  objective  science  does  not  require  us  to 
leave  the  stand-point  of  practical  life  while  the 
study  of  psychology  does. 
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CHAPTER  III. 

THEORIES  OF  PERCEPTION. 

Section  I. 

GENERAL  DESCRIPTION  AND  CLASSIFICATION. 

§ 39.  In  order  to  have  a clear  understanding  of 
any  theory  of  perception,  it  is  necessary  to  compare 
it  with,  and  distinguish  it  from,  other  theories  from 
which  it  to  a greater  or  less  extent  may  differ.  And 
in  this  chapter  we  propose  to  bring  together,  for  the 
purpose  of  comparison,  the  most  important  theories 
regarding  this  subject  which  have  been  held  by 
philosophers.  In  the  early  history  of  philosophy,  the 
different  departments  of  study  were  not  clearly 
distinguished  from  one  another.  In  the  writings  of 
the  Grecian  philosophers,  there  were  frequently 
collected  together,  in  a confused  manner,  discussions 
on  psychological,  cosmological,  theological,  ethical, 
and  logical  questions ; and  a greater  or  less  con- 
fusion of,  questions,  that  ought  to  be  separately  ex- 
amined, may  be  found  throughout  the  whole  history 
of  philosophy.  It  is  natural  that  in  the  early  stages 
of  human  knowledge  there  should  be  this  confusion  ; 
but  it  is  necessary  to  the  progress  of  knowledge  that 
this  confusion  should  be  cleared  away.  It  is  chiefly 
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in  modern  times,  and  specially  since  the  time  of 
Descartes,  that  we  find  the  original  chaos  of  human 
knowledge  becoming  separated  into  clearly  defined 
sciences.  We  shall  therefore  look  for  the  theories 
of  perception,  which  we  wish  to  examine  only  in  the 
history  of  modern  philosophy,  from  the  time  of 
Descartes,  as  in  that  period  we  are  likely  to  find  the 
clearest  statements  of  the  results  of  investigation 
into  the  nature  of  our  knowledge  of  external  things. 

Before  proceeding  to  examine  any  of  the  parti- 
cular theories  which  have  been  held  regarding  per- 
ception, we  propose  to  take  a general  view  of  certain 
fundamental  differences  between  these  theories,  bv 
means  of  which  we  may  arrange  them  into  classes. 
The  possibility  of  making  a classification  assumes,  of 
course,  a knowledge  more  or  less  complete  of  the 
things  to  be  classified,  and  the  reader  must  there- 
fore take  for  granted  the  accuracy  of  our  general 
descriptions  until  he  is  able  to  verify  them  by  the 
study  of  the  special  theories  to  which  they  may  be 
applied. 

§ 40.  There  are  two  distinct  points  of  view  from 
which  the  student  of  the  process  of  perception  may 
proceed  in  the  examination  of  his  knowledge.  It  is 
difficult  to  find  any  single  unambiguous  word  which 
indicates  these  points  of  view  respectively,  and 
therefore,  without  in  the  meantime  naming  them, 
we  shall  proceed  to  describe  them  at  length. 

(1)  From  the  first  stand-point,  the  psychologist 
regards  the  objects  of  the  world  of  sense  as  having 
an  existence  independent  of  the  mind ; and  the 


PSYCHOLOGY  OF  COGNITION. 


73 


phenomena  of  the  mind  as  having  an  existence 
independent  of  material  objects.  The  trees,  and 
stones,  and  other  objects  which  we  know,  and  as  we 
know  them,  exist  away  outside  of  us,  and  the  mind 
which  knows  exists  somewhere  within  the  body; 
and  these  two  things,  the  external  material  bodies 
and  the  mind,  are  totally  different  in  nature  and 
independent  in  existence.  And  the  problem  of  psy- 
chology is  to  determine  how  it  is  that  the  mind 
knows  the  objects  of  the  material  world,  and  what 
amount  of  confidence  is  to  be  placed  in  this  know- 
ledge. This  is  what  we  might  call  the  stand-point 
of  practical  common  sense.  The  practical  man, 
with  his  sensive  organism  completely  matured  and 
educated,  sees  objects  in  the  world  around  him 
apparently  existing  independently  of  his  mind ; and 
when  he  becomes  a philosopher  his  great  question 
naturally  is  how  these  objects,  which  are  extended, 
figured,  and  distant,  can  be  perceived  by  his  mind, 
which  is  an  unextended  spiritual  substance.  Thus 
there  is  assumed  the  existence  of  two  worlds,  differ- 
ing in  nature  and  independent  in  existence,  and  then 
the  question  is  asked,  how  does  the  one  come  to  know 
the  other,  how  does  mind  know  matter?  For  the 
sake  of  distinctness,  and  for  want  of  a better  name, 
we  may  call  this  the  stand-point  of  practical  dualism . 

(2)  Those  who  adopt  the  second  point  of  view 
assume  nothing  regarding  the  existence  or  nature  of 
an  external  world,  but  analyse  all  their  knowledge 
into  its  original  elements,  as  found  in  consciousness ; 
and,  beginning  with  the  simplest  facts  given  in 
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consciousness,  seek  to  discover  the  manner  in  which 
the  sphere  of  our  knowledge  and  belief  is  gradually 
filled  up.  As  a preliminary  to  the  adoption  of  this 
method,  it  is  necessary  that  nearly  all  our  naturally 
acquired  beliefs  regarding  the  existence  and  nature 
of  objects  of  sense  should,  for  the  time,  be  given  up. 
The  object  of  the  psychologist  is  to  determine  the 
origin  and  process  of  the  acquisition  of  knowledge, 
and,  therefore,  it  is  not  legitimate  to  assume  any- 
thing regarding  the  existence  and  nature  of  the 
objects  of  knowledge  until  it  is  seen  how  they  have 
become  objects.  From  this,  which  we  may  call  the 
philosophical  point  of  view,  the  student  works  his 
way  from  within  outwards,  beginning  with  those  facts 
of  consciousness,  which,  as  far  as  he  can  discover, 
are  elementary,  endeavouring  to  discover  what  they 
reveal  of  the  non-ego,  and  how  they  are  combined  or 
modified,  and  in  no  case  assuming  anything  which 
they  do  not  give. 

One  or  other  of  these  points  of  departure  has 
been  adopted,  and  adhered  to  with  greater  or  less 
consistency,  by  nearly  all  modern  philosophers.  We 
shall  not  at  present  express  any  opinion  as  to  their 
respective  merits,  but  proceed  to  examine  the  theories 
of  perception  which  may  be  classed  under  them 
respectively. 

§ 41.  We  have  said  that  the  problem  which  the 
psychologists  who  adopt  the  first  method  require  to 
solve  is,  to  determine  how  two  independently  exist- 
ing and  heterogeneous  substances  can  have  commu- 
nication the  one  with  the  other.  Given,  that  there 
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exists  a mind,  spiritual  and  unextended ; that  out- 
side, in  space,  there  exist  material  bodies  possessing 
various  qualities ; how  does  the  former  come  to 
know  or  believe  in  the  latter?  The  answers  to  this 
question  have  been  various,  and  at  present  we  shall 
not  attempt  any  exact  classification  of  them,  as, 
indeed,  perhaps  no  classification  could  be  made 
without  in  some  way  doing  violence  to  the  theories 
concerned.  Generally  speaking  it  has  been  held 
that  mind  can  have  no  immediate  knowledge  of 
matter,  and  that  knowledge  can  only  be  effected  by 
the  intermediation  of  some  image  or  idea,  which 
either  represents  or  suggests  the  external  object. 
The  fundamental  principle  which  appears  to  under- 
lie the  most  of  the  theories  of  this  kind  is  that  the 
mind  cannot  directly  know  anything  but  its  own 
ideas,  and  consequently  these  theories  have  been 
classed  together  under  such  names  as  idealism , 
representative  idealism , cosmothetic  idealism , &c.  But 
it  is  to  be  borne  in  mind  that  injustice  may  easily  be 
done  to  theories  by  forcing  them  into  some  particular 
classification  because  some  common  form  of  language 
is  employed  in  them,  without  careful  consideration 
of  the  real  meaning  of  the  language  and  of  other 
essential  principles  which  the  theories  comprehend. 

§ 42.  Amongst  those  who  study  the  process  of 
perception  from  the  second,  which  we  called 
the  philosophical,  stand-point  there  are  important 
differences.  They  all  begin  by  giving  up  the  posi- 
tion of  practical  dualism  which  is  the  result  of  the 
ordinary  education  of  the  organism  through  which 
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chap.  hi.  I every  one  passes.  They  analyse  the  objects  of  the 

. | senses  into  materials  given  in  consciousness,  and 

endeavour  to  ascertain  those  facts  of  consciousness 
which  are  irreducible  to  others  more  simple.  Taking 
up  their  position,  thus,  at  the  origin  of  knowledge, 
they  work  their  way  outwards,  tracing  the  process 
by  which  knowledge  is  gradually  acquired.  The 
principal  differences  which  exist  between  different 
theories  of  this  class  arise  from  the  different  views 
which  are  taken  regarding  the  nature  and  significance 
of  the  facts  revealed  in  consciousness.  As  in  the 
previous  class  we  hesitated  to  attempt  giving  a more 
minute  classification  of  the  theories  contained  in  it 
for  fear  of  doing  injustice  to  some  of  them,  so  now  it 
will  be  as  well  to  postpone  minuter  description 
until  we  have  examined  the  important  theories 
which  assume  this  stand-point.  Our  general  divi- 
sion of  theories  of  perception  into  two  great  classes 
has  been  instituted  chiefly  for  the  purpose  of 
furnishing  a sort  of  key  to  the  understanding  of  the 
theories  to  be  passed  in  review.  We  shall  not 
examine  all  the  theories  of  each  class  in  immediate 
succession,  but  shall  rather  take  them  in  the 
historical  order  of  their  appearance,  being  thus 
better  able  to  perceive  their  relations  to  one  another. 
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Section  II. 

DESCARTES. 

§ 43.  Descartes  began  his  philosophising  by  re- 
solving to  doubt  the  truth  of  all  propositions  received 
at  second-hand.  He  found  himself  able  to  doubt  the 
existence  of  the  world,  of  God,  of  his  own  body,  of 
everything,  in  short,  except  doubt  itself.  But  doubt 
is  only  a form  of  thought,  and  hence,  according  to 
Descartes,  the  act  of  thinking  itself,  as  given  in  con- 
sciousness, was  the  one  certain  foundation  of  all  know- 
ledge. But  the  assertion  of  thinking  involves  the 
assertion  of  a thinking  being ; cogito  ergo  sum. 
Thinking,  in  its  widest  sense,  is  the  essence  of  mind. 

Having  thus  established  a firm  foundation  on  which 
to  build  the  superstructure  of  his  system,  Descartes 
proceeded  to  prove  the^existence  of  God.  According 
to  him,  “ When  the  mind  reviews  the  different  ideas 
that  are  in  it,  it  discovers  what  is  by  far  the  chief 
among  them — that  of  a Being  omniscient,  all  power- 
ful, and  absolutely  perfect ; and  it  observes  that  in 
this  idea  there  is  contained  not  only  possible  and 
contingent  existence,  as  in  the  ideas  of  all  other 
things  which  it  clearly  perceives,  but  existence  ab- 
solutely necessary  and  external so  from 

its  perceiving  necessary  and  external  existence  to  be 
comprised  in  the  idea  which  it  has  of  an  all -perfect 
Being,  it  ought  manifestly  to  conclude  that  this  all- 
perfect Being  exists.”  * 

* ‘ Principles,’  pa-rt  i.,  xiv. 
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We  need  not  stop  to  criticise  this  demonstration 
of  God’s  existence.  To  Descartes’  mind  it  was 
satisfactory,  and  he  employed  his  belief  in  God’s 
existence  and  veracity  as  a part  of  his  psychology 
of  perception.  He  reasons  thus:  “It  cannot  be 
doubted  that  every  perception  we  have  comes  to  us 
from  some  object  different  from  our  mind  ; for  it  is 
not  in  our  power  to  cause  ourselves  to  experience 
one  perception  rather  than  another,  the  perception 
being  entirely  dependent  on  the  object  which 
affects  our  senses.  It  may,  indeed,  be  matter  of 
inquiry  whether  that  object  be  God,  or  something 
different  from  God ; but  because  we  perceive,  or 
rather,  stimulated  by  sense,  clearly  and  distinctly 
apprehend,  certain  matter  extended  in  length, 
breadth,  and  thickness,  the  various  parts  of  which 
have  different  figures  and  motions,  and  give  rise  to 
the  sensations  we  have  of  colours,  smells,  pain,  &c., 
God  would,  without  question,  deserve  to  be  regarded 
as  a deceiver,  if  he  directly  and  of  himself  presented 
to  our  mind  the  idea  of  this  extended  matter,  or 
merely  caused  it  to  be  presented  to  us  by  some 
object  which  possessed  neither  extension,  figure,  nor 
motion.  For  we  clearly  conceive  this  matter  as 
entirely  distinct  from  God,  and  from  ourselves,  or 
our  mind ; and  appear  even  clearly  to  discern  that 
the  idea  of  it  is  formed  in  us  on  occasion  of  objects 
existing  out  of  our  minds,  to  which  it  is  in  every 
respect  similar.  But  since  God  cannot  deceive  us, 
for  this  is  repugnant  to  His  nature,  as  has  been 
already  remarked,  we  must  unhesitatingly  conclude 
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that  there  exists  a certain  object,  extended  in  length, 
breadth,  and  thickness,  and  possessing  all  those  pro- 
perties which  we  clearly  apprehend  to  belong  to 
what  is  extended.  And  this  extended  substance  is 
what  we  call  body  or  matter.”  * 

§ 44.  From  these  extracts,  and  from  other  parts  of 
his  writings  which  need  not  be  cited,  we  may  draw 
out-  what  appear  to  be  the  essential  principles  of 
Descartes’  psychology. 

(a) .  He  begins  his  investigations  by  starting  from 
what  we  have  called  the  philosophical  stand-point, 
assuming  nothing  but  the  existence  of  thinking  as  his 
foundation.  Then  from  the  nature  of  certain  ideas 
which  constitute  his  conscious  thinking,  he  infers  the 
existence  of  an  all-perfect  and  veracious  Being. 

(b) .  Consciousness  reveals  to  us  also  certain  other 
ideas  which  are  (1)  beyond  our  power  to  create  or 
annihilate  (2)  ideas  of  extended  substance  giving 
rise  to  certain  sensations,  and  (3)  occasioned  by 
objects  different  from  God,  and  existing  outside  of  our 
minds  which  they  (the  ideas)  represent. 

(c) .  These  ideas  being  beyond  our  own  power  must 
be  produced  in  us  by  God.  But  since  we  clearly 
apprehend  the  idea  of  extended  substance,  and  since 
God  would  not  deceive  us,  it  follows  that  this  extended 
substance  must  exist  outside  of  us. 

( d ) .  As  the  essential  quality  of  mind  is  thinking , so 
the  essential  quality  of  material  objects  is  extension  ; 
other  qualities,  such  as  hardness,  colour,  &c.,  being 
variable,  and,  therefore,  accidental. 
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§ 45.  It  is  admitted  that  the  point  of  departure  of 
Descartes’  psychology  is  the  true  one ; and  it  is  more 
than  could  be  expected  that  his  subsequent  investiga- 
tions as  to  the  essential  elements  of  our  knowledge  and 
belief  should,  at  the  beginning  of  the  history  of 
modern  philosophy,  be  faultless.  Consequently,  we 
find  in  the  principles  which  he  endeavoured  to 
establish  several  weak  points  which  afterwards  pro- 
duced evil  results.  To  these  we  shall  turn  our 
attention. 

a.  The  demonstration  which  Descartes  gives  of 
the  existence  of  God  assumes  that  whatever  we 
clearly  and  distinctly  conceive  to  exist  must  therefore 
have  an  objective  existence.  The  nature  of  our 
subjective  concept  of  God  is  the  datum  from  which 
is  inferred  His  objective  existence.  We  believe  in 
God’s  existence,  therefore,  because  we  trust  that  our 
faculty  of  conception  will  not  deceive  us.  We  need 
not  criticise  this  so-called  demonstration,  as  that 
would  be  apart  from  our  subject,  but  it  will  be 

I necessary  for  us  to  remember  that,  with  Descartes, 

| the  existence  of  God  depends  upon  the  fidelity  with 
| which  his  own  conceptions  of  God  correspond  to  the 
| objective  reality.  And  of  fidelity  the  only  test 
which  he  is  able  to  apply  is  the  clearness  and 
i distinctness  of  the  conceptions  themselves. 

b.  There  is  great  confusion  in  Descartes’  de- 
• scription  of  the  ideas  of  material  objects.  From  the 
| fact  that  they  are  beyond  his  power  to  create  or 
| annihilate,  he  very  rightly  concludes  that  they 
I belong  in  some  way  to  the  non-ego.  But  when  he 
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speaks  of  ideas  of  extended  substance,  confusion  is 
apparent.  The  idea,  if  mental,  must,  according  to 
Descartes’  principles,  be  unextended  ; how  then  can 
it  be  “ in  every  respect  similar  ” to  that  which  is 
extended  ? And,  again,  when  he  speaks  of  ideas 
being  occasioned  by  objects  outside  of  us,  he  very 
evidently  passes  away  from  the  philosophical  stand- 
point to  that  of  practical  dualism.  Objects  are 
believed  in  only  by  inference  from  the  ideas ; and  it 
is  illegitimate  first  to  assert  the  existence  of  objects 
as  an  inference  from  ideas,  and  then  to  shift  one’s 
ground  and  account  for  the  existence  of  ideas  by 
the  presence  of  objects.  It  is  equally  illegitimate 
to  affirm  that  the  ideas  represent  or  resemble  the 
objects.  In  order  to  say  that  one  thing  resembles 
another,  we  must  have  an  independent  knowledge  of 
both,  and  then,  having  compared  them,  we  can 
affirm  their  likeness  or  unlikeness.  But  ex  hypothesi 
we  have  no  independent  knowledge  of  objects,  no 
knowledge  whatever  of  them  except  through  their 
ideas.  Hence  we  cannot  assert  that  the  one  re- 
sembles the  other. 

( c .)  It  is,  according  to  Descartes,  by  the  power  of 
God  that  the  idea  of  extended  substance  is  produced 
in  our  minds,  and  since  we  have  confidence  in  God’s 
veracity,  we  believe  that  there  is  really  extended 
substance  without  us.  But  the  existence  of  God 
depends  upon  the  clearness  and  distinctness  of  our 
ideas ; our  idea  of  extended  substance  is  also  clear 
and  distinct.  It  is  difficult,  therefore,  to  see  why 
the  inference  from  the  clearness  and  distinctness  of 
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one  set  of  ideas  should  be  made  use  of  to  establish 
the  inference  which  may  be  drawn  with  equal 
certainty  from  the  clearness  and  distinctness  of 
another  set  of  ideas.  Still  farther,  it  is  an  un- 
warranted assumption  that  our  ideas  of  material 
bodies  are  produced  in  our  minds  by  the  power  of 
God.  Of  course,  in  one  sense  everything  is  done  by 
the  power  of  God.  But  as  Descartes  makes  use  of 
the  power  of  God  in  his  psychology,  he  means  by  it 
some  special  interposition  by  which  an  extended 
substance  may  be  represented  to  a mind  which  is 
unextended.  The  introduction  of  the  power  of  God 
is,  at  best,  an  unphilosophical  hypothesis  for  ex- 
plaining what,  to  the  mind  of  Descartes,  was  an  other- 
wise inexplicable  difficulty.  We  shall  see  that  this 
feature  of  Cartesianism  afterwards  became  still  more 
prominent. 

In  consequence  of  Descartes’  doctrine  of  Divine 
interposition,  it  was  unnecessary  for  him  to  endow 
matter  with  any  active  powers;  and,  consequently, 
he  makes  bare  extension  the  one  essential  quality  of 
material  substance.  As  for  other  ideas,  such  as 
colour,  hardness,  taste,  Ac.,  they  proceed  from  this 
extended  substance,  or  rather  result  from  the  close 
and  intimate  union  between  the  mind  and  extended 
substance.  We  do  not  at  present  criticise  Descartes’ 
doctrine  that  simple  extension,  instead  of  some 
dynamical  principle,  is  the  only  essential  quality  of 
the  objective  world.  We  call  attention  to  it  now  in 
consequence  of  the  influence  which  it  exerted  upon 
subsequent  speculation. 
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§ 46.  The  most  important  of  the  followers  of 
Descartes  was  Malebranche  (1638-1715).  The 
doctrine  by  which  he  is  best  known  is  only  a further 
development  of  a principle  belonging  to  Cartesianism. 
Mind  and  body  are  two  absolutely  distinct  and 
heterogeneous  entities,  and  it  is  absolutely  impossible 
that  there  can  be  any  natural  connection  between 
the'm  ; consequently  Descartes  said  that  our  ideas  of 
material  bodies  must  really  be  produced  by  God.  In 
the  researches  of  Malebranche,  this  feature  of  Car- 
tesianism is  brought  out  into  still  greater  prominence. 
He  teaches  that  we,  as  spirits,  exist  in  a manner  in 
God,  who  is  the  place  of  spirits,  and,  participating  in 
His  knowledge,  “ we  see  all  things  in  God.”  As  God 
is  omniscient,  the  ideas  of  all  things  in  the  universe 
must  be  in  His  mind ; and  since  we,  as  spirits,  are 
also  in  Him,  we  perceive  the  Divine  ideas  of  material 
bodies.  It  is  interesting  and  amusing  to  see  what 
wonderful  contrivances  are  invented  to  overcome 
the  difficulty  assumed  to  exist,  that  the  mind,  because 
unextended,  cannot  directly  perceive  extended  body. 
And  it  is  probable  that  most  readers  in  modern 
times  will  regard  the  explanation  as  still  more  in- 
comprehensible than  the  original  difficulty  to  be 
explained.  Waiving,  therefore,  any  general  criticism 
of  the  doctrine  as  unnecessary,  we  shall  point  out  a 
certain  characteristic  of  the  ideas  of  Descartes  and 
Malebranche  which  must  be  noticed. 

§ 47.  Both  .of  these  philosophers  use  the  word 
idea  to  indicate  some  object  of  thought  which  is  dis- 
tinct from  the  activity  of  the  mind  in  perceiving  or 
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thinking  it,  and  which  appears  to  have  attributed  to 
it  an  independent  existence.  For  example,  Descartes 
says  :*  “ Further,  I cannot  doubt  but  that  there  is 
in  me  a certain  passive  faculty  of  perception,  that  is, 
of  receiving  and  taking  knowledge  of  the  ideas  of  sen- 
sible things  ; but  this  would  be  useless  to  me  if  there 
did  not  also  exist  in  me,  or  in  some  other  thing, 
another  active  faculty  capable  of  forming  and  pro- 
ducing those  ideas”  And  he  soon  concludes  that  the 
active  power  of  producing  these  ideas  is  in  corporeal 
objects. 

The  cardinal  doctrine  of  Malebranche’s  psycho- 
logy is  that  ideas  of  material  objects  can  be  directly 
perceived  only  by  the  mind  of  God ; but  since  we 
exist  in  Him,  we  participate  in  His  knowledge  and 
perceive  His  ideas.  Thus,  in  Cartesianism  the  idea 
is  a distinct  entity,  contained  in  some  mind  either 
Divine  or  human,  and  existing  quite  independently 
of  the  mental  activity  involved  in  the  perception  of 
it.  But  a careful  analysis  of  consciousness  might 
have  led  these  philosophers  to  the  conclusion  that  the 
distinction  between  the  act  of  thinking  and  that  which 
is  thought,  the  act  of  perceiving  and  the  percept,  the 
act  of  conceiving  and  the  concept,  is  only  a logical  one. 
Any  conscious  activity  of  the  mind  is  on  one  side  an 
act,  on  the  other  side  an  object  or  idea  ; the  act  is  the 
idea,  the  idea  is  the  act,  but  viewed  in  another  relation. 
The  greatest  confusion  in  psychology  has  arisen  from 
the  use  in  different  senses  and  for  different  purposes  of 
the  word  idea ; and  it  is  necessary  now  either  to  banish 
* * Meditationes,’  vi. 
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the  word  altogether  from  use,  or  to  employ  it  in  a 
clearly  defined  meaning.  In  the  meantime,  it  should 
be  noted  that  all  mental  phenomena  are  objects  of 
consciousness,  and  cannot  exist  apart  from  the  con- 
sciousness in  which  they  are  apprehended.  And  to 
speak  of  ideas  as  if  they  could  pass  from  objects  to 
the  mind,  or  as  if  one  mind  could  be  conscious  of  the 
ideas  of  another,  is  either  an  abuse  of  language  or 
the  illegitimate  attribution  of  independent  existence 
to  an  abstraction.  This  error  of  Cartesianism  long 
continued  to  cause  confusion  in  psychology,  but  it  is 
now  long  since  it  was  perceived  and  abandoned. 

§ 48.  The  philosophy  of  Spinoza  (1632-1677)  was, 
in  a sense,  the  result  of  Cartesianism.  The  chief 
differences  between  the  doctrines  of  Spinoza  and 
Descartes  had  reference  not  to  the  psychological 
process  of  knowledge,  with  which  only  we  are  now 
concerned,  but  to  the  nature  of  the  real  existence 
which  underlies  all  phenomena.  Descartes  had 
postulated  the  existence  of  two  substances,  thought 
and  extension,  as  the  necessary  constituents  of  mind 
and  matter ; but  it  appeared  to  Spinoza  that  thought 
and  extension  are  both  themselves  phenomena,  and 
cannot  therefore  be  the  substances  in  which  other 
phenomena  i nhere.  Descartes’  psychological  analysis 
had  discovered  only  those  attributes  which  were  found 
to  be  essential  to  the  mind  and  material  body  respec- 
tively ; but  Spinoza  thought  that  all  attributes 
must  have  a substance  in  which  they  inhere,  and 
rejecting  the  dualism  which  had  hitherto  prevailed, 
he  asserted  that  thought  and  ext6nsion  are  attributes 
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of  one  common  substance  which  underlies  them  both. 
There  is  thus  only  one  substance,  self-existent,  in- 
finite, and  eternal ; and  that  substance  is  God.  The 
qualities,  however,  of  mind  and  matter  are  pheno- 
menally distinct,  so  that,  as  in  Descartes,  there  can 
be  no  direct  causal  or  cognitive  relation  between 
them.  But  both  are  phenomena  of  one  substance ; 
there  is  a correspondence  between  them.  The 
thought  corresponds  to  the  thing ; the  idea  to  the 
object. 

To  enter  into  any  detailed  examination  of  Spinoza’s 
pantheistic  Ontology  would  take  us  altogether  aside 
from  our  subject.  The  only  important  correction 
which  he  made  in  the  Cartesian  psychology  was  the 
assertion  that  thought  and  extension,  being  only 
essential  attributes,  cannot  be  considered  as  sub- 
stances. 

We  shall  now  leave  Descartes  and  his  followers  for 
the  present,  and  give  our  attention  to  the  beginning 
of  another  philosophical  movement  in  England. 

Section  III. 

LOCKE. 

§ 49.  Locke,  in  his  psychology,  begins  with  the 
principle  that  there  is  nothing  in  the  mind  except 
what  comes  into  it  from  without ; it  is  like  a sheet  of 
white  paper,  upon  which  experience  writes  our  ideas. 
The  experience  which  gives  us  our  ideas  is  of  two 
kinds,  sensation  and  reflection.  By  the  former,  we 
perceive  the  qualities  of  bodies ; by  the  latter,  the 
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ideas  we  have  derived  from  sense  are  variously 
modified,  repeated,  or  combined.  Our  ideas  are  thus 
either  simple  or  complex.  “But  it  is  not  in  the 
power  of  the  most  exalted  wit,  or  enlarged  under- 
standing, by  any  quickness  or  variety  of  thought,  to 
invent  or  frame  one  new  simple  idea  in  the  mind, 
not  taken  in  by  the  ways  before-mentioned ; nor  can 
any  force  of  the  understanding  destroy  those  that  are 
there.”* 

There  are  some  ideas,  such  as  those  of  colours  or 
sounds,  which  gain  admittance  to  the  mind  through 
one  sense  specially  adapted  for  them.  There  are 
other  ideas,  such  as  of  space  or  extension,  which  con- 
vey themselves  into  the  mind  by  more  senses  than 
one.  Whatever  the  mind  perceives  in  itself,  or  is  the 
immediate  object  of  perception,  thought,  or  under- 
standing, Locke  calls  idea ; and  the  power  to  produce 
any  idea  in  the  mind  he  calls  quality  of  the 
subject  wherein  that  power  is.  Qualities  are  of  two 
kinds ; First,  those  which  are  utterly  inseparable 
from  the  conception  of  body,  such  as  solidity,  exten- 
sion, figure,  &c. ; and  Second,  those  which  are  nothing 
in  the  objects  themselves,  but  powers  to  produce 
various  sensations  in  us  by  their  primary  qualities. 
Bodies  produce  ideas  in  us ; in  the  case  of  primary 
qualities,  by  impulse,  and  in  the  case  of  secondary 
qualities,  by  the  operation  of  insensible  particles  on 
our  senses.  “ The  ideas  of  primary  qualities  of 
bodies  are  resemblances  of  them,  and  their  patterns 
do  really  exist  in  the  bodies  themselves  ; but  the 
* ‘ Essay,’  bk.  ii.,  ch.  ii.,  § 2. 
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ideas  produced  in  us  by  the  secondary  qualities 
have  no  resemblance  of  them  at  all.”*  Perception  is 
the  first  and  simplest  idea  we  have  from  reflection 
upon  sensations.  Before  perception  can  take  place, 
there  must  be  some  idea  imprinted  by  sense  upon  the 
mind  ; but  in  perception  the  ideas  of  sensations  are 
often  changed  by  the  judgment. 

§ 50.  In  the  preceding  paragraph  we  have  given, 
pretty  much  in  Locke’s  own  language,  the  most 
important  of  his  doctrines  regarding  perception. 
We  shall  now  endeavour  to  present  in  more 
systematic  form  his  solution  of  the  chief  psycho- 
logical problems,  pointing  out  those  which  he  has 
not  attempted. 

(1.)  He  appears  to  assume  that  the  mind  is  nothing 
but  a capacity  of  receiving  sensations  or  ideas  from 
experience.  In  this  he  differs  from  Descartes,  who 
cannot  doubt  the  existence  of  his  mind  as  a thinking 
being  independent  of  everything  material.  The  prin- 
ciple of  Locke  and  his  school  is : There  is  nothing 
in  the  intellect  but  what  comes  into  it  through  sense  ; 
by  Leibnitz,  a distinguished  follower  of  Descartes 
and  opponent  of  Locke,  this  principle  is  amended 
by  the  addition,  except  intellect  itself. 

(2.)  The  psychological  problem  which  Locke  at- 
tempts to  solve  is  not,  how  there  arises  in  conscious- 
ness the  knowledge  of  an  extended  non-ego,  but  how 
the  sensitive  organism  assumed  to  exist  conveys  to 
the  mind  ideas  of  more  distant  objects.  Locke  thus 
begins  from  the  stand-point  of  practical  dualism. 


* ‘ Essay/  bk.  ii.,  ch.  viii.,  § 15. 
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(3.)  The  mind  knows  the  external  world  by  means 
of  ideas,  some  of  which  resemble  the  qualities  which 
exist  in  bodies,  while  others  do  not.  And  in  this 
reference  Locke  is  guilty  of  the  same  error  which  we 
find  amongst  the  Cartesians ; the  idea  is  evidently 
thought  to 'be  something  different  from  the  activity 
of  the  mind  in  thinking  it.  Locke’s  psychology 
may,  therefore,  be  described  as  one  of  representative 
idealism  of  the  crudest  kind. 

(4.)  The  primary  qualities  of  bodies  are  the  only 
real  qualities  which  they  possess.  The  secondary 
qualities  are  only  powers  to  produce  certain  ideas,  as 
of  colour,  sound,  &c.,  in  us,  but  these  powers  are 
possessed  and  exercised  by  the  primary  qualities. 

§ 51.  With  reference  to  the  first  position  of 
Locke,  that  there  is  nothing  in  the  mind  except 
what  comes  into  it  through  sense,  we  may  remark 
that  it  has  occasioned  an  important  and  long- 
continued  controversy  amongst  philosophers.  Leib- 
nitz, the  ablest  contemporary  critic  of  Locke’s 
philosophy,  pointed  out  that  there  must  be  a mind 
possessing  a certain  structure  or  constitution  in 
order  to  render  experience  possible.  And  although 
Locke  may  be  correct  in  saying  that  there  are  no 
innate  ideas  anterior  to  experience,  yet  the  nature  of 
certain  elements  of  our  knowledge  is  such  that  they 
could  not  be  derived  simply  from  experience.  There 
are  certain  propositions  which  are  characterised  by 
self-evidence  and  necessity — that  is,  the  truth  of 
which  we  perceive  intuitively  and  cannot  possibly 
deny.  As  an  example  of  these  propositions  we  may 
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cite,  “ Things  which  are  equal  to  the  same  thing 
are  equal  to  one  another.”  This  proposition  is  an 
ultimate  intuition ; it  cannot  be  proved  by  anything 
more  simple ; it  cannot  be  denied,  because  its 
opposite  is  inconceivable.  It  is  argued,  therefore, 
by  those  who  differ  from  Locke,  that  the  necessity  of 
such  a proposition  could  not  originate  in  experience, 
since  experience  can  only  give  what  is , not  what 
must  be  ; and,  consequently,  that  there  must  be  some- 
thing in  the  constitution  of  the  mind  which  imparts 
the  character  of  necessity  to  certain  axiomatic 
propositions. 

§ 52.  Locke  sets  out  with  the  resolution  to  trace 
the  origin  of  our  knowledge,  and  supposes  that  the 
mind  at  the  beginning  is  destitute  of  all  ideas.  The 
most  simple  ideas  are  introduced  into  the  mind 
through  sense — that  is,  through  an  organ  of  our 
'physical  bodies  ; and,  still  farther,  the  ingress  of  the 
idea  through  sense  is  accounted  for  by  some  impulse 
of  the  primary  qualities  of  external  bodies.  Thus 
there  is  assumed  the  existence  of  organs  of  sense  and 
external  bodies,  and  the  problem  is  to  show  how  the 
latter,  by  means  of  the  former,  transmit  ideas  of 
themselves  into  the  vacant  mind.  Now  there  can 
be  no  question  that  this  position  of  Locke  is  the 
one  which  the  majority  of  men  naturally  occupy. 
There  is  in  children  and  savages  a complete  practical 
knowledge  of  objects  around  them  and  of  their  own 
bodies,  although  there  is  a complete  ignorance  of 
what  is  meant  by  such  words  as  mind,  or  sensation, 
or  consciousness.  In  the  historical  acquisition  of 
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knowledge,  objects  are  perceived  before  sensations  are 
known  in  consciousness.  Mankind,  without  reflection 
or  conscious  thought,  assume  the  stand-point  of 
crude  or  practical  realism,  and  the  great  majority  of 
men  never, leave  it.  But  when  one  attempts  to 
make  a psychological  analysis  of  his  knowledge,  it 
is  not  legitimate  to  assume  objects  as  existing  until 
it  is  shown  how  they  become  known. 

§ 53.  Notwithstanding  the  implied  assumption  of 
the  existence  of  bodies,  there  is  an  attempt  on  the 
part  of  Locke  to  show,  how  the  mind  knows  external 
objects.  This  is  by  means  of  ideas  which  come  into 
the  mind  through  the  senses.  It  is  difficult  fre- 
quently to  say  what  Locke  means  by  the  word  idea, 
on  account  of  the  many  different  senses  in  which 
he  uses  it,  and  the  inextricable  confusion  with  which 
different  senses  of  the  word  are  interchanged.  There 
is,  however,  reason  to  believe  that  he  was  what  has 
been  since  called  a representative  or  hypothetical 
realist;  that  he  held  ideas  to  be  the  only  things 
immediately  known ; that  from  the  mind’s  knowledge 
of  ideas  it  infers  the  existence  of  external  qualities  ; 
and  that  the  ideas  of  primary  qualities  really  re- 
semble those  qualities,  which  latter  really  constitute 
bodies  as  they  exist.  Without  undertaking  a criticism 
of  some  of  these  positions,  which  we  shall  see  after- 
wards is  done  by  others,  we  may  at  present  point 
out  an  important  paralogism.  The  design  of  the 
representative  hypothesis  is  to  explain  how  we  come 
to  know  external  objects.  These  objects,  then,  are 
assumed  to  be  in  themselves  unknown;  and  their 
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existence  is  inferred  to  account  for  the  existence  of 
the  ideas  which  are  immediately  known.  Thus  the 
ideas  represent  the  primary  qualities  of  external 
objects  to  the  mind.  Now  supposing  ideas  to  exist, 
and  supposing  the  inference  to  be  admitted  that  they 
have  some  external  cause,  we  may  ask,  how  can  it 
be  affirmed  that  the  idea  represents  or  resembles  the 
inferred  quality  ? In  order  to  assert  that  one  thing 
resembles,  or  does  not  resemble,  another,  it  is  necessary 
that  there  should  be  an  independent  knowledge  of 
the  two  things,  a comparison  between  them,  and  a 
recognition  of  their  resemblance  or  non-resemblance. 
But  in  this  case  there  can  be,  ex  hypothesi,  no  inde- 
pendent knowledge  of  one  of  the  terms  of  the 
comparison.  The  quality  is  known  only  as  an  infer- 
ence from  the  idea,  and  hence  nothing  can  be 
asserted  as  to  its  likeness  or  unlikeness  to  the  idea. 
The  fact  is,  psychological  analysis,  in  Locke’s  time, 
was  only  in  its  infancy,  and  consequently  in  his 
writings  there  was  very  great  confusion  in  various 
respects — a confusion  which  has  been  to  a very 
great  extent  cleared  away  by  subsequent  writers. 

§ 54.  It  is  to  be  noticed  that,  according  to  Locke, 
it  is  the  insensible  particles  of  the  primary  qualities 
of  bodies  which  produce  in  us  the  ideas  of  the 
secondary  qualities.  The  meaning  of  this  appears 
to  be  that  the  resisting  substance  of  a body  may 
become  so  small  as  not  to  excite  any  sensible 
tactual  sensation,  but  that  still  it  is  capable  of  excit- 
ing sensations  of  sight,  smell,  or  taste.  Thus,  all 
ideas  are  produced  by  impulse  from  some  extended 
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material  substance ; but,  in  the  case  of  the  primary 
qualities,  the  extension  is  perceived,  and,  therefore, 
the  idea  resembles  the  quality,  whereas  when  the 
extension  becomes  so  small  as  to  be  imperceptible,  it 
then  gives  rise  to  smells,  tastes,  and  other  non- 
resembling ideas.  If  this  be  Locke’s  meaning,  we 
naturally  ask,  how  is  it  that  secondary  qualities  do 
not  exist  in  bodies?  If  they  are  simply  primary 
qualities  divided  into  particles  so  small  as  not  to  offer 
resistance  to  pressure,  there  appears  no  reason  for 
saying  that  they  have  no  objective  existence  at  all. 
This  is  another  instance  of  Locke’s  confusion.  We 
must  now  see  how  Locke’s  principles  were  treated 
by  his  successors  in  psychological  research. 

Section  IV. 

BERKELEY  (1684-1753). 

§ 55.  When  we  compare  the  subtlety  and  clear- 
ness of  the  mental  analysis  found  in  the  writings  of 
Bishop  Berkeley  with  the  confusion  perceptible  in 
Locke,  we  might  fancy  that  we  had  advanced  at  least 
a century  onwards  in  the  history  of  thought.  In 
Berkeley  we  have  the  first  English  philosopher  who 
obtained  a clear  insight  into  the  problems  of  the 
psychology  of  perception.  And  his  solution  of  some 
of  these  problems  has  not  been  improved  upon  to 
the  present  day,  except,  perhaps,  in  the  manner  of 
expression.  We  shall  endeavour  to  give,  as  briefly 
as  possible,  an  outline  of  the  psychological  doctrines 
of  which  he  is  the  author. 
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Berkeley’s  Essay  towards  a New  Theory  of  Vision 
was  his  first  published  philosophical  work,  and  may 
serve  us  here  as  an  introduction  to  his  system.  In 
it  we  have  Berkeley’s  departure  from  the  crude 
dualism  of  practical  life  and  his  theory  of  the  manner 
in  which  that  dualism  is  established.  The  following 
are  the  positions  which  he  takes  and  defends  : — 

“ (1.)  Distance,  or  the  fact  of  an  interval  between 
two  points  in  the  line  of  vision, — in  other  words, 
externality  in  space,  in  itself  invisible, — is,  in  all 
cases  in  which  we  appear  to  see  it,  only  suggested 
to  our  imagination  by  certain  visible  phenomena 
and  visual  sensations,  which  are  its  arbitrary 
signs. 

“ (2.)  Magnitude,  or  the  external  space  that  objects 
occupy,  is  absolutely  invisible ; all  that  we  can  see 
is  merely  a greater  or  less  quantity  of  colour,  and 
our  apparently  visual  perceptions  of  real  magnitude 
are  interpretations  of  the  tactual  meaning  of  colours 
and  other  sensations  in  the  visual  organ. 

“ (3.)  The  situation  of  objects,  or  their  relation  to 
one  another  in  space,  is  invisible ; all  that  we  can 
see  is  variety  in  the  relations  of  quantities  of  colour 
to  one  another,  our  supposed  pure  vision  of  actual 
locality  being  an  interpretation  of  visual  signs. 

“ (4.)  There  is  no  sensible  object  common  to  sight 
and  touch ; space  or  extension,  which  has  the  best 
claim  to  this  character,  and  which  is  nominally  the 
object  of  both,  is  specifically  as  well  as  numerically 
different  in  each — externality  in  space,  or  distance, 
being  absolutely  invisible,  while  size  and  situation, 


PSYCHOLOGY  OF  COGNITION . 


95 


as  visible,  have  nothing  in  common  with  size  and 
situation  as  tangible. 

“ (5.)  The  explanation  of  the  unity  which  we  attri- 
bute to  sensible  things,  as  complements  of  visible  and 
tangible  qualities  of  one  and  the  same  substance,  is 
contained  in  the  theory  that  visible  ideas  and 
visual  sensations,  arbitrary  signs  in  a Divine 
Language,  are  significant  of  distances  and  of  the 
real  sizes  and  situations  of  distant  things ; while  the 
constant  association  in  nature  of  the  two  worlds  of 
vision  and  touch  has  so  associated  them  in  our 
thoughts,  that  visible  and  tangible  extension  are 
habitually  regarded  by  us  as  specifically,  and  even 
numerically,  one. 

“ (6.)  The  proper  object  of  Geometry  is  the  kind  of  ; 
Extension  given  in  our  tactual  experience,  and  not 
the  kind  of  Extension  given  in  our  visual  experience, 
and  neither  real  planes  can  be  seen — real  extension 
in  all  its  phases  being  invisible,  and  colour  in  its 
modifications  of  quantity  being  the  only  proper 
object  of  sight,  while  colour,  being  a pure  sensation, 
cannot  exist  extra-organically  in  space.”  * 

§ 56.  The  substance  of  the  New  Theory  may  be 
thus  expressed : The  perception  by  sight  of  distance, 
magnitude,  and  direction,  or  of  bodies  as  existing 
without  us  and  being  extended,  is  not  an  original 
but  an  acquired  power.  In  sight  we  are  conscious 
only  of  colour,  but  as  this  sensation  and  various 
tactual  sensations  are  frequently  experienced  con- 
temporaneously, we  fancy  the  object  of  sight  is 
* Prof.  Fraser’s  analysis  in  bis  edition  of  Berkeley. 


CHAP.  III. 
SECT.  IV. 


Substance 
of  theory. 


96 


THE  ELEMENTS  OF  THE 


CHAP.  III. 
SECT.  IV. 


Objects  of 
knowledge. 


identical  with  the  object  of  touch.  And  since  it  is 
the  tactual  qualities  of  bodies  in  which  we  have  the 
greatest  practical  interest,  visible  colour  and  exten- 
sion soon,  by  association,  become  simply  signs  to  call 
up  the  tactual  qualities  of  bodies  supposed  to  be 
more  real.  There  are  some  points  in  connection 
with  this  theonj  which  may  offer  matter  for  criticism 
hereafter,  but,  in  the  meantime,  we  shall  take  a 
further  view  of  Berkeley’s  psychology  by  quoting  from 
his  ‘ Principles  of  Human  Knowledge,’  Part  I. : — 

(1.)  “ It  is  evident  to  anyone  who  takes  a survey  of 
the  objects  of  human  knowledge,  that  they  are  either 
ideas  actually  imprinted  on  the  senses ; or  else  such  . 
as  are  perceived  by  attending  to  the  passions  and 
operations  of  the  mind  ; or,  lastly,  ideas  formed  by 
help  of  memory  and  imagination — either  compound- 
ing, dividing,  or  barely  representing  those  originally 
perceived  in  the  aforesaid  ways.  By  sight,  I have 
the  ideas  of  light  and  colours,  with  their  several 
degrees  and  variations.  By  touch,  I perceive  hard 
and  soft,  heat  and  cold,  motions  and  resistance,  and 
of  all  these  more  or  less  either  as  to  quantity  or 
degree.  Smelling  furnishes  one  with  odours,  the 
palate  with  tastes ; and  hearing  conveys  sounds  to 
the  mind  in  all  their  variety  of  tone  and  composition. 
And  as  several  of  these  are  observed  to  accompany 
each  other,  they  come  to  be  marked  by  one  name. 
Thus,  for  example,  a certain  colour,  taste,  smell, 
figure,  and  consistence  having  been  observed  to  go 
together,  are  accounted  one  distinct  thing,  signified 
by  the  name  apple.  . . . 
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(2.)  “ But  besides  all  that  endless  variety  of  ideas  or 
objects  of  knowledge,  there  is  likewise  something 
which  knows  or  perceives  them,  and  exercises  divers 
operations,  as  willing,  imagining,  remembering,  about 
them.  This  perceiving,  active  being  is  what  I call 
mind,  spirit,  soul,  or  myself.  By  which  words  I do 
not  denote  any  one  of  my  ideas,  but  a thing  entirely 
distinct  from  them,  wherein  they  exist,  or,  which  is 
the  same  thing,  whereby  they  are  perceived — for  the 
existence  of  an  idea  consists  in  its  being  perceived. 

(3.)  “ That  neither  our  thoughts,  nor  passions,  nor 
ideas,  formed  by  the  imagination,  exist  without  the 
mind,  is  what  everybody  will  allow.  And  to  me  it 
is  no  less  evident  that  the  various  sensations  or  ideas 
imprinted  on  the  sense,  however  blended  or  combined 
together  (that  is,  whatever  objects  they  compose), 
cannot  exist  otherwise  than  in  a mind  perceiving 
them.  I think  an  intuitive  knowledge  may  be  ob- 
tained of  this  by  any  one  that  shall  attend  to  what 
is  meant  by  the  term  exist  when  applied  to  sensible 
things.  The  table  I write  on,  I say,  exists,  that  is,  I 
see  and  feel  it;  and  if  I were  out  of  my  study  I 
should  say  it  existed,  meaning  thereby  that  if  I was 
in  my  study  I might  perceive  it,  or  that  some  other 
spirit  actually  does  perceive  it 

(7.)  “From  what  has  been  said,  it  is  evident  there 
is  not  any  other  substance  than  spirit,  or  that  which 
perceives.  ....  For  an  idea  to  exist  in  an  un- 
perceiving thing  is  a manifest  contradiction,  for  to 
have  an  idea  is  all  one  as  to  perceive ; that,  there- 
fore, wherein  colour,  figure,  &c.,  exist  must  perceive 
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them,  hence  it  is  clear  there  can  be  no  unthinking 
substance  or  substratum  of  those  ideas. 

(8.)  “ But,  say  you,  though  the  ideas  themselves  do 
not  exist  without  the  mind,  yet  there  may  be  things 
like  them,  whereof  they  are  copies  or  resemblances, 
which  things  exist  without  the  mind  in  an  unthink- 
ing substance.  I answer,  an  idea  can  be  like  nothing 
but  an  idea ; a colour  or  figure  can  be  like  nothing 

but  another  colour  or  figure Again,  I ask, 

1 whether  those  supposed  original  or  external  things, 
of  which  our  ideas  are  the  pictures  or  representations, 

: be  themselves  perceivable  or  no  ? If  they  are,  then 
| they  are  ideas,  and  we  have  gained  our  point ; but  if 
you  say  they  are  not,  I appeal  to  any  one  whether  it 
be  sense  to  assert  a colour  is  like  something  which 
j is  invisible ; hard  or  soft,  like  something  which  is 
! intangible ; and  so  of  the  rest. 

(9.)  “Some  there  are  who  make  a distinction 
betwixt  'primary  and  secondary  qualities.  By  the 
former  they  mean  extension,  figure,  motion,  rest, 
solidity  or  impenetrability,  and  number;  by  the 
latter  they  denote  all  other  sensible  qualities,  as 
colours,  sounds,  tastes,  and  so  forth.  The  ideas  we 
have  of  these  we  acknowledge  not  to  be  the  re- 
semblances of  anything  existing  without  the  mind, 
or  unperceived ; but  they  will  have  our  ideas  of  the 
primary  qualities  to  be  patterns  or  images  of  things 
which  exist  without  the  mind,  in  an  unthinking 
substance  which  they  call  matter.  By  matter,  there- 
fore, we  are  to  understand  an  inert,  senseless  sub- 
stance, in  which  extension,  figure,  and  motion  do 
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actually  subsist.  But  it  is  evident,  from  what  we  I 
have  already  shown,  that  extension,  figure,  and 
motion,  are  only  ideas  existing  in  the  mind,  and 
that  an  idea  can  be  like  nothing  but  another  idea, 
and  that  consequently  neither  they  nor  their 
archetypes  canexist  in  an  unperceiving  substance. 
Hence,  it  is  plain  that  the  very  notion  of  what  is 
called  matter  or  corporeal  substance  involves  a con-  j 
tradiction  in  it 

(26.)  “ We  perceive  a continual  succession  of  ideas,  ; 
some  are  anew  excited,  others  are  changed  or  totally  ! 
disappear.  There  is  therefore  some  cause  of  these  ; 
ideas  whereon  they  depend,  and  which  produces  j 
and  changes  them.  That  this  cause  cannot  be  any  j 

quality  or  idea  is  clear It  must  therefore  j 

be  a substance ; but  it  has  been  shown  that  there  I 
is  no  corporeal  or  material  substance;  it  remains 
therefore  that  the  cause  of  ideas  is  an  incorporeal 
active  substance  or  Spirit.” 

§ 57.  We  now  proceed  to  point  out  some  things  in 
Berkeleianism  worthy  of  remark.  And,  in  the  first 
place,  it  must  be  admitted  that  Berkeley  has  not 
carried  his  pyschological  analysis  quite  far  enough. 
When  he  says,  “ by  sight  we  have  ideas  of  colour 
&c.,”  it  is  plain  that  he  assumes  the  existence  of  our  | 
sensive  organism.  And  although,  according  to  his  j 
theory,  the  organism  is  composed,  like  all  other  | 
objects,  of  ideas,  yet  its  existence  should  not  be 
assumed  until  it  is  shown  how  it  is  known. 

There  is  another  defect  in  Berkeley’s  analysis 
which  must  be  admitted.  He  was  not  able  to 
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discover  the  error  committed  by  Descartes  and  Locke 
before  him  of  supposing  ideas  to  be  distinct  entities 
contained  in  a mind.  He  did  not  reach  the  dis- 
covery that  the  mental  object  of  consciousness  is 
identical  with  the  mental  activity.  And,  con- 
sequently, there  is  a character  of  crudeness  about 
his  theory  which  would  have  been  avoided  had  he 
taken  a correct  view  of  the  relation  between  ideas 
and  mind. 

§ 58.  Perhaps  the  greatest  merit  of  Berkeley  as 
a psychologist  is  his  complete  overthrow  of  the 
representative  idealism  found  in  Descartes  and 
Locke.  The  real  objects  which  constitute  the  world 
in  which  we  live  are  ideas,  that  is,  are  objects 
known  ; the  ideas  which  are  immediately  known  are 
the  real  things  which  exist.  The  assumption  of 
some  unknown,  unthinking  matter  as  the  cause  of 
our  ideas  is  unphilosophical  and  absurd.  Ideas 
cannot  represent  or  resemble  anything  but  ideas ; 
qualities  as  known  can  have  no  resemblance  to 
matter  unknown.  The  sensible  objects  which  we 
know  are  not  representatives  of  any  more  real 
matter  underlying  them ; they  are  the  very  things 
which  exist. 

It  cannot  be  objected  to  Berkeley’s  psychology 
that,  because  he  denies  the  existence  of  insensible 
matter,  he  destroys  the  reality  and  permanence  of 
things.  He  believes  that  the  things  which  he  sees 
and  touches  would  exist  whether  he  saw  and  touched 
them  or  not ; that  they  have  a permanent  existence 
because  they  are  always  perceived — that  is,  they 
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always  exist  in  the  Divine  Mind.  The  problem  is 
to  account  for  the  permanent  objective  existence  of 
sensible  things.  Berkeley’s  predecessors  did  this 
by  postulating  insensible  matter ; Berkeley  was 
successful  in  his  destructive  arguments  against 
the  representative  idealism  of  his  predecessors ; 
whether  he  was  equally  successful  in  establishing 
his  own  position  remains  to  be  seen. 

§ 59.  There  is  probably  to  be  seen  in  Berkeley’s 
reasoning  an  illustration  of  the  tyranny  of  language 
over  thought.  He  sets  out  with  the  assumption 
that  everything  we  know  is  an  idea ; and  the  very 
word  idea  compels  him  to  hold  that  it  exists  only 
in  a mind  ; it  is  incongruous  to  think  of  ideas  being 
anywhere  but  in  a mind.  And  since  unknown 
insensible  matter  is  seen  by  him  to  be  inadequate’ 
and  contradictory  as  an  hypothesis  to  account  for 
the  permanence  of  sensible  objects,  he  is  driven  by 
his  original  view  of  the  identity  of  ideas  and  things 
to  substitute  for  matter  a mind  in  which  ideas  may 
be  contained  when  his  or  some  other  finite  mind  does 
not  perceive  them.  Had  he  commenced  with  a 
different  view  of  the  nature  of  ideas,  had  he  seen 
them  to  be  not  distinct  entities  capable  of  existence 
in  different  minds,  but  identical  with  and  insepara- 
ble from  the  mental  activity  of  his  own  consciousness, 
he  probably  would  have  been  led  to  a different  con- 
clusion. We  observe,  also,  that  there  is  in  Berkeley 
a trace  of  the  confusion  in  the  use  of  the  word  idea 
which  pervaded  Locke.  Colours,  smells,  tastes,  are 
ideas ; so  are  extension,  figure,  motion.  How  after 


CHAP.  III. 
SECT.  IV. 


Berkeley s 
thought 
controlled 
by  lan- 
guage. 


Confusion 
in  his  use 
of  idea. 


102 


THE  ELEMENTS  OF  THE 


chap.  m.  i a careful  analysis,  there  can  be  nothing  clearer  than 
SECT‘  JV‘  I that  the  sensation  of  smell  or  colour  is  quite  different 
! from  extension  of  any  form  of  space.  And  to  class 
both  under  the  common  name  idea  will  almost 
certainly  lead  to  error.  It  has  led  Berkeley  to  the 
conclusion  that  there  is  no  externality  of  objects  to  his 
mind  except  in  the- mind  of  some  other  being.  And 
objects  generally  have  externality  from  finite  minds 
by  virtue  of  their  being  contained  in  the  Infinite 
Mind.  Now  what  is  this  but  saying  that  the 
Infinite  Mind  is  just  space,  in  which  all  sensible 
objects  are  perceived?  Thus  Berkeley’s  most 
important  conclusions,  regarding  the  non-existence 
of  insensible  Matter,  regarding  the  existence  of 
Infinite  Mind,  regarding  the  nature  of  externality, 
and  others,  sprang  from  an  erroneous  view  regarding 
the  nature  of  ideas,  and  an  indiscriminate  applica- 
tion of  the  word  idea  to  things  essentially  different. 
But  although  .in  the  expression,  and  perhaps  also  in 
the  meaning,  of  his  doctrines  he  is  not  free  from 
| error,  it  must  always  be  admitted  that  in  his  hands 
psychology  began  to  be  characterised  by  that 
subtlety  and  clearness  of  analysis  which  are  so 
difficult  of  attainment,  and  yet  so  essential  to  its 
taking  a position  worthy  of  its  importance  in  the 
circle  of  the  sciences. 
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Section  Y. 
hume  (1711-1776). 

§ 60.  David  Hume  was  the  natural  successor  in  | 
philosophy  of  Locke  and  Berkeley,  and  he  carried  j 
their  principles  to  a logical  conclusion.  The  same 
clearness  and  acuteness  of  analytic  power  which  we 
observed  in  Berkeley  are  to  be  found  in  perhaps  a 
still  greater  degree  in  Hume.  The  publication  of  his 
writings  constituted  a crisis  in  modern  philosophy, 
which  led  his  successors  to  go  back  to  the  considera- 
tion of  the  premises  from  which  modern  philosophers 
started,  in  order  that  they  might  avoid  his  conclu- 
sions. We  shall  give  in  his  own  words  his  most  im- 
portant doctrines. 

“ All  the  perceptions  of  the  human  mind  resolve 
themselves  into  two  distinct  kinds,  which  I shall 
call  impressions  and  ideas.  The  difference  betwixt  I 
these  consists  in  the  degrees  of  force  and  liveliness 
with  which  they  strike  upon  the  mind,  and  make 
their  way  into  our  thought  or  consciousness.  Those 
perceptions  which  enter  with  most  force  and  vio- 
lence, we  may  name  impressions;  and,  under  this 
name,  I comprehend  all  our  sensations,  passions  and 
emotions,  as  they  make  their  first  appearance  in  the 
soul.  By  ideas , I mean  the  faint  images  of  these  in 
thinking  and  reasoning.”  * 

“There  is  another  division  of  our  perceptions, 
* ‘ Treatise  of  Human  Nature,’  bk  I.,  part  I.,  § 1. 
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which  it  will  be  convenient  to  observe,  and  which 
extends  itself  both  to  our  impressions  and  ideas. 
This  division  is  into  simple  and  complex.  Simple 
perceptions,  or  impressions  and  ideas,  are  such  as 
admit  of  no  distinction  or  separation.  The  complex 
are  the  contrary  to  these,  and  may  be  distinguished 
into  parts.  Though  a particular  colour,  taste,  and 
smell,  are  qualities  all  united  together  in  this  apple, 

: it  is  easy  to  perceive  they  are  not  the  same,  but  are 
I at  least  distinguishable  from  each  other.”  * 

“ All  our  simple  ideas  in  their  first  appearance  are 
derived  from  simple  impressions  which  are  correspon- 
dent to  them,  and  which  they  exactly  represent.”  f 
“ Impressions  may  be  divided  into  two  kinds, 
those  of  sensation  and  those  of  reflection.  The  first 
kind  arises  on  the  soul  originally,  from  unknown 
causes.  The  second  is  derived,  in  a great  measure, 
! from  our  ideas,  and  that  in  the  following  order.  An 
j impression  first  strikes  upon  the  senses,  and  makes 
I us  perceive  heat  or  cold,  thirst  or  hunger,  pleasure 
i or  pain,  of  some  kind  or  other.  Of  this  impression 
j there  is  a copy  taken  by  the  mind,  which  remains 
I after  the  impression  ceases  ; and  this  we  call  an  idea. 
| This  idea  of  pleasure  or  pain,  when  it  returns  upon 
j the  soul,  produces  the  new  impressions  of  desire 
and  aversion,  hope  and  fear,  which  may  properly 
be  called  impressions  of  reflection,  because  derived 
from  it.  These  again  are  copied  by  the  memory 
and  imagination  and  becomes  ideas. 


* ‘ Treatise,’  bk.  I.,  part  I.,  § 1.  t lb. 

X ‘ Treatise,’  bk.  I.,  part  I.,  § 2. 
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With  reference  to  the  substratum  of  bodies,  Hume 
asks  “ whether  the  idea  of  substance  be  derived  from 
the  impressions  of  sensation  or  reflection  ? If  it  be 
conveyed  to  us  by  our  senses,  I ask,  which  of  them, 
and  after  what  manner  ? If  it  be  perceived  by  the 
eyes,  it  must  be  a colour ; if  by  the  ears,  a sound  ; if 
by  the  palate,  a taste,  and  so  of  the  other  senses. 
But  I believe  none  will  assert  that  substance  is 
either  a colour,  a sound,  or  a taste.  The  idea  of 
substance  must,  therefore,  be  derived  from  an  impres- 
sion of  reflection,  if  it  really  exist.  But  the  impres- 
sions of  reflection  resolve  themselves  into  our 
passions  and  emotions ; none  of  which  can  possibly 
represent  a substance.  We  have,  therefore,  no  idea 
of  substance  distinct  from  that  of  a collection  of 
particular  qualities,  nor  have  we  any  other  meaning 
when  we  either  talk  or  reason  concerning  it.  The 
idea  of  a substance,  as  well  as  that  of  a mode,  is 
nothing  but  a collection  of  simple  ideas,  that  are 
united  by  the  imagination  and  have  a particular 
name  assigned  them,  by  which  we  are  able  to  recall, 
either  to  ourselves  or  others,  that  collection.  But 
the  difference  betwixt  these  ideas  consists  in  this, 
that  the  particular  qualities  which  form  a substance 
are  commonly  referred  to  an  unknown  something,  in 
which  they  are  supposed  to  inhere ; or  granting  this 
fiction  should  not  take  place,  are  at  least  supposed 
to  be  closely  and  inseparably  connected  by  the 
relations  of  contiguity  and  causation.”  * 

“ Upon  opening  my  eyes  and  turning  them  to  the 
* * Treatise,’  bk.  I.,  part  I.,  § 6. 
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surrounding  objects,  I perceive  many  visible  bodies ; 
and  upon  shutting  them  again,  and  considering  the 
distance  betwixt  these  bodies,  I acquire  the  idea  of 
extension.  As  every  idea  is  derived  from  some 
impression  which  is  exactly  similar  to  it,  the  impres- 
sions similar  to  this  idea  of  extension  must  either  be 
some  sensations  derived  from  the  sight,  or  some 
internal  impressions  arising  from  these  sensations.”  * 
It  is  not  the  latter,  therefore  it  must  be  the  former. 
“My  senses  convey  to  me  only  the  impressions 
of  coloured  points,  disposed  in  a certain  manner. 
Hence  we  may  conclude  with  certainty  that  the  idea 
of  extension  is  nothing  but  a copy  of  these  coloured 
points  and  of  the  manner  of  their  appearance.”  t 

Thus  Hume  concludes  that  extension  is  an  idea 
abstracted  from  particular  impressions  of  sense,  the 
peculiarities  of  colour,  &c.,  being  left  out  of  view, 
and  attention  paid  only  to  the  disposition  of  points. 

“As  it  is  from  the  disposition  of  visible  and 
tangible  objects  we  receive  the  idea  of  space,  so 
from  the  succession  of  ideas  and  impressions  we 
form  the  idea  of  time ; nor  is  it  possible  for  time 
alone  ever  to  make  its  appearance,  or  be  taken  notice 
of  by  the  mind.”  J 

“We  have  no  idea  of  space  or  extension  but  when 
we  regard  it  is  an  object  of  our  sight  or  feeling.” 
So  “ the  indivisible  movements  of  time  must  be  filled 
with  some  real  object  or  existence,  whose  succession 
forms  the  duration,  and  makes  it  to  be  conceivable 
by  the  mind.”§ 


* ‘Treatise.’  bk.  I.,  part  II.,  § 3.  f lb.  \ lb.  § lb. 
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“As  to  those  impressions , which  arise  from  the 
senses , their  ultimate  cause  is,  in  my  opinion, 
perfectly  inexplicable  by  human  reason,  and  it  will 
always  be  impossible  to  decide  with  certainty, 
whether  they  arise  immediately  from  the  object,  or 
are  produced  by  the  creative  power  of  the  mind, 
or  are  derived  from  the  Author  of  our  being.”  * 

“ The  opinion  of  the  continued  existence  of  body 
depends  on  the  coherence  and  constancy  of  certain 

impressions.”! 

§ 61.  Having  given  the  important  psychological 
doctrines  of  Hume  in  his  own  language,  we  now 
proceed  to  make  such  remarks  upon  them  as  seem 
called  for.  But,  before  doing  so,  we  shall  arrange 
more  systematically  the  doctrines  to  which  we  pro- 
pose to  refer. 

(1.)  All  our  simple  ideas  are  copies  of  some  im- 
pressions previously  experienced.  No  idea,  therefore, 
can  be  found  in  the  mind  which  has  not,  more  or  less 
proximately,  been  copied  from  some  impression. 

(2.)  There  is  no  idea  in  the  mind  of  substance , 
either  corporeal  or  spiritual,  except  in  so  far  as  sub- 
stance means  a collection  of  qualities  or  of  impressions 
and  ideas.  This  doctrine  follows  immediately  from 
the  preceding,  since  substance  is  admitted  to  be 
neither  a sensation  nor  the  copy  of  a sensation. 

(3.)  Extension  and  duration,  or  space  and  time, 
are  ideas  abstracted  from  sensations.  The  idea  of  ex- 
tension is  a copy  of  the  co-existent  points  of  visible 
or  tactual  impressions.  The  idea  of  duration  is  a 
* ‘ Treatise,’  bk.  L,  part  III.,  § 5.  f ‘ Treatise,’  bk.  I.  part  IV.  § 2. 
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copy  of  the  continuity  of  sensations.  But  as  abstract 
ideas  have  no  existence  independent  of  the  concrete 
impressions  from  which  they  are  abstracted,  it  follows 
that  space  and  time  have  no  existence  independently 
of  extended  or  continuing  impressions. 

(4.)  It  is  impossible  to  infer  with  certainty  the 
cause  of  sensations.  The  metaphysical  hypothesis  of 
an  insensible  substance  as  the  cause  of  sensations 
has  been  shown  to  be  contradictory.  And  it  is  like- 
wise impossible  to  infer,  with  Berkeley,  that  the 
Divine  Mind  is  that  cause. 

(5.)  If  it  be  asked  how  objects — that  is,  collections 
of  impressions — appear  to  have  a continued  and  in- 
dependent existence,  the  only  answer  that  can  be 
given  is,  that  the  impressions  composing  them  are 
seen  to  have  a certain  coherency  and  constancy  of 
recurrence  which  leads  the  mind  to  attribute  to 
them  independent  existence. 

§ 62.  The  first  of  these  principles  held  by  Hume 
is  only  a re-statement  in  more  definite  form  of 
what,  long  before,  had  been  held  by  Locke.  But  in 
Hume’s  hands  it  became  a powerful  instrument  of 
destruction.  We  have  no  ideas  except  those  that 
are  copies  of  some  antecedent  impressions. 

But  matter  as  a substratum  is  not  given  in  any  sen- 
sation ; neither  is  mind  as  the  subject  of  ideas ; neither 
is  causal  efficiency,  except  merely  that  one  impres- 
sion or  idea  regularly  precedes  another ; neither  is 
God.  Therefore  we  have  no  ideas  of  matter,  or  mind, 
or  cause,  or  God.  This  ought  to  be  Hume’s  conclu- 
sion ; but  he  actually  concludes  that  we  cannot 
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infer  the  existence  of  these  unknown  things.  This 
principle,  drawing  with  it,  as  it  did,  such  skeptical 
conclusions,  was  most  important  in  stimulating  Reid 
and  Kant  to  inquire  into  its  accuracy.  We  shall, 
therefore,  leave  the  criticism  of  it  to  them,  merely 
pointing  it  out  now  as  the  principle  which,  by  its 
consequences,  led  to  the  greatest  revolution  in  the 
history  of  philosophy. 

§ 63.  We  now  consider  one  of  Hume’s  skeptical 
conclusions.  He  holds  that  we  have  no  idea  of 
substance  except  as  a collection  of  qualities  or  im- 
pressions ; no  idea  of  it  as  the  unknowm  cause  of  our 
known  sensations.  He  holds,  also,  that  it  is  impos- 
sible to  infer  conclusively  that  our  simple  sensations 
are  caused  by  the  Divine  Mind.  But,  at  the  same 
time,  there  is  an  admission  that  sensations  must  have 
an  origin  somehow  and  somewhere.  Sensations,  he 
says,  “ arise  on  the  soul  originally  from  unknown 
causes.”  “ An  impression  first  strikes  upon  the  senses 
and  makes  us  perceive  heat  or  cold,  &c.”  There  is 
here,  consciously  or  unconsciously,  an  admission  that 
there  is  something  beyond,  or  behind  our  sensations, 
which  we  cannot  indeed  know,  but  the  existence  of 
which  we  cannot  deny.  Connected  with  the  origin  of 
our  sense-knowledge — that  is,  connected  with  the 
real  existence  of  things — there  is,  Hume  admits,  a 
problem  to  be  solved,  which,  however,  he  thinks  in- 
soluble. “ An  impression  strikes  upon  our  senses.” 
Take  almost  any  one  of  these  words,  and  you  cannot 
understand  its  meaning  without  taking  for  granted 
that  very  unknown  which  Hume  wished  to  banish. 
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Impression  implies  some  receptive  thing  upon  which 
some  other  thing  presses,  so  as  to  leave  its  mark. 
What  is  that  other  thing  which  makes  the  impres- 
sion upon  the  senses  ? Hume  cannot  answer ; but 
he  cannot  employ  ordinary  language,  he  cannot 
invent  a language,  which  does  not  imply  that  beyond 
the  sphere  of  our  immediately  known  sensations  there 
is  another  sphere  which  we  are  bound  to  believe  in, 
but  may  not  completely  know.  Hume  started  with 
the  assumption  that  we  have  no  ideas  but  what  are 
copies  of  sensations,  and  the  skeptical  conclusions  to 
which  he  was  led  are  the  reductio  ad  absurdum  of  his 
principle.  His  principle  landed  him  in  a conflict 
with  beliefs  of  which  he  could  not  rid  himself,  and 
he  certainly  showed  great  fortitude  in  throwing  over- 
board those  beliefs  for  the  sake  of  logical  consistency. 
But  it  is  questionable  if  he  was  really  sincere  in 
doing  so,  and  there  is  some  reason  for  supposing  that 
his  design  was  simply  to  show  the  absurd  conclusions 
to  which  his  predecessor’s  principles  naturally  led. 
This  at  least  he  did,  and  did  it  with  remarkable 
effect. 

§ 64.  Hume’s  view  of  the  origin  of  the  idea  of 
extension  must  now  be  referred  to.  As  he  was  not  at 
liberty  to  admit  any  idea  which  was  not  a copy  of  a 
sensation,  and  as  he  could  not  deny  that  we  have  an 
idea  of  extension,  he  was  bound  to  show  that  it  was  a 
copy  of  some  sensation.  He  accordingly  assumed 
that  sensations  or  impressions,  as  he  called  them, 
were  extended ; then  abstracted  his  mind  from  the 
quality  of  the  sensation,  as  colour,  &c. ; then,  as  the 
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result  of  the  abstraction,  appears  the  idea  of  pure 
extension.  And  as  the  idea  is  a copy  of  the  sensation, 
omitting  the  particular  colour  or  tactual  quality,  it 
follows,  of  course,  that  the  idea  is  extended.  But  as 
it  is  d,n  abstract  idea,  it  can  have  no  existence  apart 
from  the  concrete  sensation  from  which  it  was 
abstracted.  One  would  have  supposed  that  the  in- 
congruity of  making  an  idea  a copy  of  an  extended 
thing  would  have  been  sufficient  to  make  Hume 
abandon  his  principle  altogether.  But  no;  with  a 
pertinacity  worthy  of  a better  cause  he  determines 
that,  come  what  will,  he  will  adhere  to  his  principle. 
His  doctrines,  that  the  idea  of  extension  is  a copy 
from  a sensation,  that  space  and  time  are  abstrac- 
tions from  concrete  experiences,  will  be  criticised 
hereafter.* 

§ 65.  As  the  skepticism  of  Hume  formed  such  an 
important  crisis  in  the  history  of  modern  philosophy, 
and  as  it  is  the  natural  conclusion  of  all  that  went 
before,  it  may  be  as  well  to  present,  in  a brief  form, 
a view  of  the  important  problems  which  had  hitherto 
occupied  the  attention  of  psychologists,  and  the  ways 
in  which  their  solution  was  attempted.  The  diagram 
on  the  next  page  is  an  attempt  to  illustrate,  in  a 
rough  way,  the  problems  which  psychologists  have 
set  themselves  to  solve.  Let  the  circle  R.  C.  H.  T.  S. 
with  I.  in  the  centre,  represent  the  mind  and  its 
sensations;  R.  indicating  resistance,  C.  colour,  H. 
hardness,  T.  taste,  S.  smell.  I.  indicates  the  ego  or 
subject  of  consciousness. 

* See  § 83. 
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The  capital  letters  R.  C.,  &c.,  indicate  actual 
sensations,  and,  since  they  are  felt  in  the  body, 
E.  E.,  the  circumscribed  circle  may  represent  the 
extension  of  the  organism.  The  small  circle  to 
the  left  hand,  r.  c.  h.  t.  s.,  indicates  the  mind  in  a 
state  of  reflection,  and  each  of  these  letters  stands 
for  the  representative  or  the  idea  of  the  sensation 
indicated  by  the  corresponding  capital.  The  circle 
to  the  right  hand,  haying  0 in  the  centre,  indi- 
cates the  object,  supposed  to  have  independent 
existence,  and  consisting  of  the  qualities  R,  C,  &c., 
all  comprehended  in  E,  E,  objective  extension. 
The  small  circle  at  the  extreme  right  may  repre- 
sent the  unknown  matter,  consisting  of  unknown 
powers,  r,  c,  &c.,  corresponding  to  the  known 
qualities,  R,  C,  &c.,  which  constitute  the  object 
of  perception. 


§ 66.  Now,  in  examining  the  problems  connected 
with  the  process  of  knowing  and  the  objects  of  know- 
ledge, there  have  been  adopted,  as  we  have  pointed 
out,  two  methods.  According  to  the  first  of  these, 
the  continuous  and  independent  existence  of  the 
object  0.  is  assumed,  and  the  problem  is  to  explain 
the  relation  between  0.  and  I.,  between  the  extended 
object  and  the  perceiving  mind.  And  as  it  is  also 
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assumed  that  I.  and  0.  are  so  utterly  different  in  ! 
nature  that  the  former  cannot  know  the  latter,  it  | 
becomes  necessary  to  interpose  between  them  some  j 
intermediate  and  representative  idea.  Hence,  the 
sensations  E.  C.  H.,  &c.,  or  the  revived  sensations  r.  c. 
h.,  &c.,  or  some  combinations  of  them,  are  thought 
to  be  representatives  of  the  object  0.  and  its  qualities. 
But  after  a more  careful  analysis,  it  comes  to  be  seen  ' 
that  some  of  the  qualities,  such  as  C,  H,  T S,  are  ; 
really  identical  with  sensations  C.  H.  T.  S.,  and  when  I 
this  discovery  is  made,  there  must  be  a correction  of  i 
the  representative  theory.  C.,  colour,  is  purely  subjec-  j 
tive,  and  so  are  H.  T.  S. ; therefore,  there  are  no  j 
qualities  C,  H/  T/  S,  to  be  represented,  nothing  but 
certain  unknown  powers,  c,  h,  1 , s,;  consequently,  the  | 
sensations  C.  Ac.,  which  are  immediately  known,  are  | 
made  to  represent  these  unknown  powers.  But  here 
another  difficulty  presents  itself.  How  can  you  say  ' 
that  something  which  is  in  itself  utterly  unknown  is 
represented  by  something  that  you  know  ? And, 
especially,  how  can  you  maintain  that  ideas  of  your 
mind  are  ideas  of  an  unknown  and  unknowing 
matter?  These  are  the  questions  that  Berkeley 
asks,  and  by  them  overturns  the  representative  theory. 
The  sensatiops  R.  0.,  Ac.,  are  not  representatives  at 
all ; they  are  the  real  things  which  exist.  They  are 
identical  with  R,  0,  &c.,  the  distance  and  externality 
being  only  apparent,  not  real.  Skepticism  regarding 
matter  and  space,  begun  in  Berkeley,  is  continued 
and  extended  in  Hume.  All  knowledge  comes 
through  sensation.  But  matter  is  not  a sensation, 
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! neither  is  cause,  neither  is  spirit,  therefore  these 
| things  do  not  exist.  There  are^only  the  two  series 
of  sensations  and  ideas  governed  by  certain  laws. 
Thus,  psychology,  beginning  with  the  assumption  of 
practical  dualism,,  is  compelled  to  make  use  of  a 
theory  of  representation  to  explain  its  difficulties, 
finds  this  theory  unsatisfactory,  and  terminates  in 
skepticism.  As  the  representative  theory  played 
such  an  important  part  in  psychology  from  Descartes 
to  Hume,  it  may  be  serviceable  to  us  to  give  some 
attention  to  the  nature  of  representation  and  the 
use  which  has  been  properly  or  improperly  made 
of  it. 

§ 67.  Turning  to  the  diagram  in  § 65  it  is  proper 
j to  say  that  c represents  0, ; a revived  sensation 
i represents  correctly  and  more  or  less  vividly  the 
I original  sensation  of  which  it  is  a revival.  But 
I suppose  an  object  of  perception,  say  an  orange,  lies 
j before  us.  A certain  figured  colour  is  seen,  called 
by  Locke  and  others  an  idea.  This  idea  represents 
the  object.  How  this  use  of  the  word  represent  is 
utterly  confusing  and  inaccurate.  For  what  does  it 
mean  ? It  means  that  the  sensation  C represents  C, 
4-  r 4-  t 4-  s;  or  that  the  sensation  of  colour  repre- 
s sents  the  quality  of  colour  plus  the  other  possible 
and  imagined  sensations  of  resistance,  smell,  taste,  &c., 
which  we  believe  we  may  experience  from  the  orange. 
Now  it  may  be  quite  correct  to  say  that  the  sen- 
sation C calls  up  before  consciousness  by  the  power 
of  association  certain  other  revived  sensations  which 
j have  previously  occurred  in  the  same  groups  with  C ; 
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it  is  quite  incorrect  to  say  that  C represents  them. 
A third  use  of  the  principle  of  representation  makes 
C represent  C, — the  sensation  represents  the  quality. 
But  the  truth  is  that  the  sensation  is  the  quality  as 
far  as  we  know  it.  Sensations  associated  together, 
and,  by  an  organic  process,  projected  into  space,  are 
the  objects  which  we  know.  It  may  be  said,  in  the 
fourth  place,  that  the  sensation  C represents  the 
unknown  power  c,  and  this  is  just  as  inaccurate  a 
use  of  the  word  as  any  of  the  rest,  as  has  been 
already  shown.  Thus  in  the  first  and  only  proper 
use  of  the  word  represent,  it  means  both  to  stand  for 
and  resemble  ; in  the  second,  it  means  to  be  asso- 
ciated with  so  as  to  bring  into  consciousness ; in  the 
third,  it  expresses  the  result  of  an  organic  illusion ; 
and  in  the  fourth,  it  indicates  an  inference  which  we 
make  regarding  the  cause  of  our  sensations.  The 
impropriety  of  regarding  ideas  as  representatives 
in  any  of  these  senses  except  the  first  was  clearly 
perceived  by  both  Berkeley  and  Hume ; and  the 
errors  of  these  philosophers,  if  such  there  are,  must 
be  looked  for,  therefore,  in  their  views  of  the  nature 
or  origin  of  ideas.  The  former  thought  that  all 
ideas — that  is,  objects  of  knowledge — must,  as  being 
ideas,  exist  in  some  mind ; the  latter  maintained 
that  all  ideas  are  copies  of  some  sense-impression. 
Hence  the  idealism  of  the  former  and  skepticism  of 
the  latter. 

§ 68.  The  conclusions  of  Berkeley  and  Hume  may 
be  regarded  as  the  reductio  ad  dbsurdum  of  represen- 
tative idealism  as  found  in  Descartes  and  Locke. 
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Bat  in  these  conclusions  there  was  something  un- 
satisfying to  the  human  mind.  People  can  scarcely 
bring  themselves  to  think  that  the  objects  which 
they  perceive  have,  or  involve,  no  reality  except  the 
fact  of  their  being  perceived.  Nor  is  it  easy  to 
think  that  space,  or  the  externality  of  objects  with 
reference  to  our  minds,  means  simply  the  possi- 
bility of  being  perceived  by  another  mind.  It  was, 
therefore,  to  be  expected  that  there  would  be  a 
reaction  against  the  conclusions  of  Berkeley  and 
Hume ; and  that  that  reaction  would  seek  to  establish, 
first,  the  permanent  and  independent  existence  of  a 
non-ego  other  than  a mental  one,  and  second,  the 
existence  of  ideas  which  are  not  merely  copies 
of  sensations.  By  the  efforts  of  Reid  and  Kant  this 
was  attempted. 


Section  VI. 
reid  (1710-1796). 

§ 69.  Reid,  like  many  other  people  of  his  time, 
was  greatly  shocked  at  the  skeptical  conclusions 
drawn  by  Berkeley  and  Hume,  and  he  set  himself 
with  great  ardour  to  refute  the  system  from  which 
he  believed  them  to  follow.  The  conclusions  that 
there  is  no  matter  and  no  mind,  that  all  the  objects 
in  the  universe  are  nothing  but  floating  impressions 
and  ideas,  were  so  utterly  repugnant  to  his  practical 
good  sense,  and  so  utterly  repugnant  to  the  ordi- 
nary beliefs  of  mankind  in  general,  that  he  resolved 
to  see  whether  some  foundation  for  philosophy  could 
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not  be  laid,  upon  which  it  would  be  possible  to  build 
more  securely  the  structure  of  human  knowledge 
and  belief.  To  this  task  Reid  brought  a great  deal 
of  candour  and  honesty,  a fair  amount  of  learning, 
and  a great  deal  of  good  sense. 

But,  unfortunately,  he  did  not  understand  either 
Berkeley  or  Hume,  and  he  was  not  at  all  clear  as  to 
what  position  he  ought  to  take  up  in  order  suc- 
cessfully to  refute  them.  He  resolved  to  appeal 
from  the  philosophers  to  the  common  sense  of  man- 
kind, which  is  a more  or  less  satisfactory  appeal 
according  to  what  is  meant  to  be  included  in  the 
term  common  sense.  Generally  speaking,  he  appears 
to  mean  by  it  that  practical  good  sense  which  leads 
men  to  trust  to  the  testimony  of  their  senses,  and  to 
believe  in  the  existence  of  the  world  and  a variety  of 
other  things.  Sometimes,  however,  he  gives  it  a 
more  scientific  meaning,  and  describes  the  principles 
of  common  sense  as  those  beliefs  which  result  from 
the  constitution  of  our  nature,  and  which  are  neces- 
sary and  universal.  Then  taking  his  stand  upon 
these  principles,  he  thought  that  he  was  able  to  defy 
the  most  insidious  attacks  of  the  skeptic.  Like  the 
good  knight,  Fitz- James,  he  addressed  his  foes,  the 
idealistic  philosophers : — 


CHAP.  III. 
SECT.  VI. 


Reid 

militant. 


“ Come  one,  come  all,  this  rock  shall  fly 
From  its  firm  base  as  soon  as  I.” 


But,  unfortunately,  it  was  not  long  before  he  went 
over  to  the  camp  of  the  enemy,  cut  his  connection 
with  his  first  friends,  the  men  of  common  sense,  and 
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began  to  philosophise  just  as  recklessly  as  any  that 
had  gone  before  him. 

§ 70.  We  must  now  proceed  to  consider  what  it 
was  that  he  accomplished  or  attempted  in  the  in- 
terest of  psychological  science.  And,  at  the  outset, 
we  observe  with  satisfaction  that  he  noticed  the 
improper  use  which  his  predecessors  had  made  of  the 
word  idea.  He  saw  that  there  was  no  mental  object 
numerically  different  from  a mental  activity ; that 
the  act  of  conceiving  and  the  mental  concept  were 
really  identical,  being  the  same  thing  looked  at 
from  different  sides.  Consequently,  when  he  speaks 
of  ideas  or  any  other  mental  objects,  he  considers 
them  as  equivalent  to  mental  activities  or  states. 
He  brought  into  prominence  also  the  fact,  which 
Berkeley  had  clearly  pointed  out  before  him,  that 
the  ideas  or  phenomena  of  the  mind  do  not  at  all 
resemble  the  qualities  which  he  believed  to  exist 
outside  of  him  and  to  constitute  the  material  world. 
There  can  be  no  resemblance  between  the  sensation 
of  colour  and  the  objective  quality  which  causes  it ; 
nor  between  the  sensation  of  touch  or  pressure  and 
the  objective,  hard,  and  extended  body  which  occa- 
sions it.  Thus  thought  Reid  ; and  in  establishing 
this  position  he  believed  that  he  had  overthrown  the 
idealistic  hypothesis.  If  there  are  no  ideas  in  exist- 
ence except  mental  activities,  and  if  these  bear  no 
resemblance  to  qualities  of  matter,  how  can  there 
be  any  possibility  of  reasoning  from  those  mental 
phenomena  to  either  the  existence  or  the  non- 
existence of  unknown  material  qualities?  Thus 
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Eeid  pronounced  the  demonstration  of  the  existence 
of  a material  world,  upon  principles  of  idealism, 
to  be  impossible  ; equally  impossible  was  the  de- 
monstration of  its  non-existence.  And  having  thus 
shown  the  futility  of  the  method  of  demonstration 
as  applied  to  the  problems  of  the  psychology  of 
perception,  he  took  refuge  in  the  instinctive  beliefs 
of  mankind  from  that  skepticism  in  which  he 
believed  the  principles  of  idealism  terminated. 
Thus  far  we  have  considered  Reid  as  a destructive 
thinker,  overturning  the  false  positions  of  his  pre- 
decessors; we  must  now  study  his  efforts  towards 
the  establishment  of  a true  theory  of  perception. 

§ 71.  “If,”  says  Reid,  “we  attend  to  that  act  of 
our  mind  which  we  call  the  perception  of  an  external 
object  of  sense,  w7e  shall  find  in  it  these  three 
things : — First,  some  conception  or  notion  of  the 
object  perceived  ; Secondly,  a strong  and  irresistible 
conviction  and  belief  of  its  present  existence ; and 
Thirdly,  that  this  conviction  and  belief  are 
immediate,  and  not  the  effect  of  reasoning.”*  And 
again,  when  examining  the  sense  of  touch,  he  finds 
that  his  conception  of  hardness  is  unlike  any  sensation, 
and,  therefore,  not  an  idea  of  sensation  ; and  also  that 
the  belief  of  the  existence  of  hardness  cannot  be  the 
result  of  any  comparision  of  ideas  or  reasoning.  He 
concludes  thus  : — “ What  shall  we  say,  then,  of  this 
conception,  and  this  belief,  which  are  so  unaccount- 
able and  untractable?  I see  nothing  left,  but 
to  conclude,  that,  by  an  original  principle  of  our 
* Hamilton’s  Reid,  i.,  p.  258. 
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constitution,  a certain  sensation  of  touch  both  suggests 
to  the  mind  the  conception  of  hardness  and  creates 
the  belief  of  it : or,  in  other  words,  that  this  sensation 
is  a natural  sign  of  hardness.”*  In  speaking  of 
colour,  he  says  : — “ The  common  language  of  man- 
kind shows  evidently  that  we  ought  to  distinguish 
between  the  colour  of  a body,  which  is  conceived  to  be 
a fixed  and  permanent  quality  in  the  body,  and  the 
appearance  of  that  colour  to  the  eye,  which  may  be 
varied  a thousand  ways,  by  a variation  of  the  light, 
of  the  medium,  or  of  the  eye  itself.  The  permanent 
colour  of  the  body  is  the  cause  which,  by  the  media- 
tion of  various  kinds  or  degrees  of  light  and  of 
various  transparent  bodies  interposed,  produces 

all  this  variety  of  appearances The  ideas 

of  sight  come  to  be  associated  with,  and  readily  to 
suggest,  things  external,  and  altogether  unlike  them. 
In  particular,  that  idea  which  we  have  called  the  ap- 
pearance of  colour , suggests  the  conception  and  belief 
of  some  unknown  quality  in  the  body  which  occasions 
the  idea;  and  it  is  to  this  quality, and  not  to  the  idea, 
that  we  give  the  name  of  colour." t Reid's  account  of 
the  perception  of  the  primary  qualities  is  substanti- 
ally the  same  as  of  the  secondary.  An  impression  is 
made  upon  the  retina  of  the  eye,  or  a tactual 
sensation  is  felt  in  the  hand ; and  these  severally 
suggest  visible  and  tangible  figure  and  extension  by 
some  instinctive  principle  of  our  constitution  which 
we  cannot  explain  and  cannot  resist. 

§ 72.  Arranging  the  foregoing  doctrines  more 
* Hamilton’s  Reid,  i.  p.  121.  f lb*,  i.>  p.  137. 
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systematically,  the  following  appear  to  be  the 
essential  principles  of  his  theory  of  perception. 

(1.)  Qualities  as  they  exist  in  bodies  are,  in  them- 
selves, absolutely  unknown.  This  is  true  both  of 
the  secondary  and  primary  qualities,  since  no  sensa- 
tion or  idea  of  which  wre  can  be  conscious  has  the 
slightest  resemblance  to  either  the  one  or  the  other. 

(2.)  The  only  objects  which  we  can  know  are 
sensations  or  ideas,  but  these  are  not  to  be  distin- 
guished from  the  mental  acts  which  they  constitute. 

(3.)  These  sensations  or  ideas  are  of  various  kinds  ; 
and,  by  an  original  principle  of  our  constitution 
which  we  cannot  explain,  suggest  the  conception  of 
some  corresponding  objective,  but  in  itself  unknown, 
quality,  and  create  in  us  a belief  of  its  existence. 
This  suggestion  of  the  conception  and  belief  of  the 
unknown  quality  is  what  Eeid  means  by  perception. 

(4.)  The  suggestion,  by  the  sensation,  of  the  con- 
ception and  belief  of  the  quality,  is  immediate — that 
is,  the  mind  passes  from  the  sensation  to  the  con- 
ception and  belief  of  the  quality  without  the 
medium  of  any  process  of  reasoning , but  by  an 
instinctive  and  irresistible  principle  of  our  constitu- 
tion. We  have  not  been  able  to  find  in  Reid  a 
single  passage  in  which  immediate  means  anything 
but  this. 

§ 73.  We  can  now  point  out  the  differences  between 
Reid  and  his  predecessors,  and  form  an  estimate  of 
the  value  of  his  attempt  to  advance  psychological 
science.  We  have  already  stated  that  he  professed 
to  adhere  to  the  generally-received  beliefs  of 
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mankind,  but  that  he  soon  departed  from  the  stand- 
point of  men  of  common  sense.  The  qualities  of 
bodies  are,  according  to  him,  unknown ; the  appear- 
ance of  colour,  for  example — the  phenomenal  colour — 
is  known  to  us,  and  suggests  the  existence  of  an 
unknown  cause  which  exists  permanently  in  bodies. 
But  ask  any  ordinary  man  of  common  sense,  and  he 
will  tell  you  that  the  colour  which  he  sees  exists  in 
bodies.  All  men  who  are  not  philosophers  believe 
that  the  greenness  and  the  redness  of  which  they 
become  aware  through  sight  really  exist  in  bodies 
outside  of  them,  and  they  do  not  know  the  meaning 
of  a colour  which  cannot  be  seen.  Reid  tells  them, 
“ Oh  no ! my  friends,  your  principles  of  common 
sense  are  generally  correct,  and  what  you  cannot 
help  but  believe  is  generally  true ; but  in  this  case 
there  is  a slight  mistake.  What  you  see,  the 
blueness  or  the  redness,  is  not  the  colour  of  bodies  at 
all ; it  is  nothing  but  an  idea  in  your  mind.  The 
real  colour  of  bodies  is  something  that  you  cannot 
see ; an  unknown  quality  whose  existence  is  sug- 
gested to  you  by  that  deluding  appearance  of  colour 
which  you  incorrectly  believe  to  be  in  bodies.” 
There  is  reason  to  fear  that  Reid’s  friends  of  common 
sense  would  think  his  doctrine,  that  the  colour  of 
bodies  is  something  invisible,  rather  paradoxical. 

§ 74.  The  principal  differences  between  ordinary 
men,  Reid,  and  the  idealistic  philosophers  whom  he 
opposes  may  be  resolved  into  an  ambiguity  in  the 
use  of  language.  Turning  again  to  the  diagram  in 
§ 65,  all  men  who  are  not  philosophers  look  upon  C, 
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as  the  only  colour  which  they  know  ; they  see  it  and 
believe  it  exists  in  bodies.  Reid  tells  them  that  C,  is 
really  C,  an  idea,  and  that  it  is  incorrect  to  call  it  a 
colour.  The  real  colour  is  c,  an  unknown  quality. 
Reid’s  opponents,  the  philosophers,  agree  with  Reid 
in  identifying  Cy  with  C but  they  say  that  C is  the 
colour  and  not  e,.  Here  is  only  a difference  in  the 
application  of  a name.  But  there  are  other  differ- 
ences of  greater  importance. 

According  to  Reid,  the  sensations  of  which  we 
become  aware  through  the  organism  necessarily 
suggest  external,  and  otherwise  unknown,  qualities, 
and,  by  the  constitution  of  our  nature,  we  cannot  but 
believe  in  the  existence  of  those  qualities.  To 
attempt,  therefore,  either  to  prove  or  to  disprove 
their  existence  is  absurd ; they  are  given  to  us  by  a 
law  of  our  nature  more  fundamental  than  any 
process  of  reasoning  we  might  employ.  And  any 
system  of  philosophy  which  results  in  the  subversion 
of  this  natural  and  necessary  belief  must  be 
fallacious  either  in  its  original  premises  or  in  some 
of  its  intermediate  processes. 

Thus  to  the  skepticism  of  Hume,  Reid  opposed 
his  doctrine  of  the  necessary  suggestion  and  belief 
of  objective  qualities.  What  is  necessarily  believed 
cannot  possibly  be  doubted ; the  existence  of  the 
qualities  of  bodies  is,  by  a necessity  of  our  nature, 
believed ; therefore,  Hume’s  skepticism  is  impossible. 
Such  was  the  reasoning  of  Reid ; and  if  he  could 
make  out  the  alleged  necessity,  there  can  be  no 
question  but  his  reasoning  was  correct.  But, 
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unfortunately  for  his  position,  both  Berkeley  and 
Hume  found  it  possible  to  doubt  that  which  Reid 
pronounced  to  be  necessary,  and  the  possibility  of  an 
honest  doubt  is  a clear  disproof  of  an  alleged 
necessity. 

Another  doctrine  of  Reid’s,  which  he  himself 
thought  to  be  of  great  importance,  was  directed 
against  one  of  the  premises  of  idealism.  Since  the 
time  of  Locke  it  was  an  accepted  maxim  amongst 
English  psychologists  that  all  our  ideas  originate  in 
sense.  Upon  the  principle  that  there  can  be  no  idea 
which  is  not  the  copy  of  a sensation,  Hume  founded 
his  skeptical  conclusions.  And  Reid,  therefore,  saw 
the  importance  of  endeavouring  to  show  the  falsity 
of  this  principle.  He  took  the  idea  of  extension  as 
an  experimentum  crucis ; showed  that  none  of  our 
sensations  can  be  extended,  while  at  the  same  time 
it  cannot  be  denied  that  we  have  a knowledge  of 
extension ; and  then  triumphantly  asked  where  this 
knowledge  could  come  from.  Since  it  could  not 
possibly  come  through  sense,  no  sensation  being 
extended,  the  idealists,  Reid  thought,  must  find  it 
utterly  impossible  to  explain  its  origin  upon  their 
principles — while  he  himself  had  his  instinctive 
beliefs  to  fall  back  upon.  Extension  is  suggested, 
necessarily  and  inexplicably,,  by  non-extended  sensa- 
tions, and  it  has  an  objective  existence  as  a primary 
and  essential  quality  of  bodies. 

These  two  points,  the  necessity  of  believing  in 
the  existence  of  objective  qualities,  and  the  origin  of 
our  knowledge  of  extension  or  space,  are  thought  by 
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Eeid  to  be  the  most  important  parts  of  his  philoso- 
phy. But  perhaps  if  he  and  his  opponents,  the 
idealists,  had  understood  one  another  better,  there 
would  not  have  appeared  to  be  such  great  differences 
between  them.  We  must  now  see  how  the  skepticism 
of  Hume  was  met  by  a German  thinker  far  more 
profound  than  Reid — Immanuel  Kant. 
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§ 75.  It  was  the  negative  skepticism  of  Hume  ' 
which  stimulated  Kant  to  produce  his  great  work,  j 
the  4 Kritik  of  the  pure  Reason.’  He  saw,  as  Reid  ! 
also  did,  that  Locke’s  principle  regarding  the  origin 
of  knowledge  naturally  led  to  Hume’s  conclusion. 
If  all  our  ideas  are  simply  modified  sensations,  if  all 
our  knowledge  arises  out  of  experience,  many  of  our 
most  cherished  and  valuable  beliefs  must  be  under- 
mined. Hence,  Kant  set  himself  to  show  that, 
although  “ all  our  knowledge  begins  with  experience,” 
yet 44  it  by  no  means  follows  that  all  arises  out  of  our 
experience.”  There  are  certain  elements  of  our 
knowledge  which  could  not  be  derived  from  ex- 
perience. 44  Experience,  no  doubt,  teaches  us  that 
this  or  that  object  is  constituted  in  such  and  such  a j 
manner,  but  not  that  it  could  not  possibly  exist  j 
otherwise.  Now,  if  we  have  a proposition  which  con-  | 
tains  the  idea  of  necessity  in  its  very  conception,  it 
is  a judgment  a priori  ; if,  moreover,  it  is  not  derived 
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from  any  other  proposition,  unless  from  one  equally 
involving  the  idea  of  necessity,  it  is  absolutely  d 
priori.  An  empirical  judgment  never  exhibits  strict 
and  absolute,  but  only  assumed  and  comparative, 
universality.”* 

To  show  that  there  are  such  necessary  and  univer- 
sal judgments,  Kant  appeals  to  the  sciences  of  Mathe- 
matics and  Physics.  We  are  not  concerned  with  the 
general  use  which  he  makes  of  this  distinction 
between  the  d priori  and  the  empirical  elements  of 
knowledge ; we  have  only  to  study  its  application  to 
the  psychology  of  perception.  And  in  this  we  shall 
see  a very  important  difference  between  the  German 
and  the  Scottish  opponent  of  Hume. 

§ 76.  According  to  Kant,  sensation  is  the  result  of 
objects  affecting  our  sensibility  or  sensive  faculties 
in  a particular  way.  Thus,  by  means  of  sensation  we 
have  an  intuition  of  phenomenal  objects.  That  in 
the  phenomenon  which  corresponds  to  the  sensation, 
Kant  calls  its  matter ; but  that  which  effects  that 
the  content  of  the  phenomenon  can  be  arranged 
under  certain  relations,  he  calls  its  form.  But  that 
in  which  our  sensations  are  merely  arranged,  and  by 
which  they  are  susceptible  of  assuming  a certain  form, 
cannot  be  itself  sensation.  It  is,  then,  the  matter  of 
all  phenomena  that  is  given  to  us  d posteriori , the 
form  must  be  ready  a priori  for  them  in  the  mind. 
By  an  easy  analysis,  Kant  reaches  the  conclusion, 
that  the  two  forms  of  intuition,  without  which  the 
cognition  of  phenomena  would  be  impossible,  are 
* Kant’s  Introduction. 
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space  and  time.  It  is  with  the  former  that  we  are  ! 
now  concerned.  The  following  are  the  principal 
elements  of  Kant’s  exposition  of  space : — 

(1.)  “Space  is  not  a conception  which  has  been 
derived  from  outward  experiences.  For  in  order 
that  certain  sensations  may  relate  to  something 
without  me,  and  in  order  that  I may  represent  them, 
not  merely  as  without  of,  and  near  to,  each  other, 
but  also  in  separate  places,  the  representation  of 
space  must  already  exist  as  a foundation. 

(2.)  “Space,  then,  is  a necessary  representation 
a priori , which  serves  for  the  foundation  of  all 
externa]  intuitions. 

(3.)  “ Space  is  no  discursive,  or  as  we  say,  general 
conception  of  the  relations  of  things,  but  a pure  in- 
tuition. 

(4.)  “ Space  does  not  represent  any  property  of 
objects  as  thing s-in-themselves,  nor  does  it  represent 
them  in  their  relations  to  each  other. 

(5.)  “ Space  is  nothing  else  than  the  form  of  all 
phaenomena  of  the  external  sense — that  is,  the  sub- 
jective condition  of  the  sensibility  under  which  alone 
external  intuition  is  possible.” 

The  substance  of  Kant’s  doctrine  of  perception  is 
summed  up  by  himself  as  follows : — 

“ All  our  intuition  is  nothing  but  the  representa- 
tion of  phenomena ; the  things  which  we  intuite  are 
not  in  themselves  the  same  as  our  representations  of 
them  in  intuition,  nor  are  their  relations  in  them- 
selves so  constituted  as  they  appear  to  us ; and  if  we 
take  away  the  subject,  or  even  only  the  subjective  | 
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constitution  of  our  senses  in  general,  then  not  only 
the  nature  and  relations  of  objects  in  space  and  time, 
but  even  space  and  time  themselves  disappear ; and 
these,  as  phenomena,  cannot  exist  in  themselves,  but 
only  in  us.  What  may  be  the  nature  of  objects 
considered  as  things-in-themselves,  and  without  re- 
ference to  the  receptivity  of  our  sensibility  is  quite 
unknown  to  us.  We  know  nothing  more  than  our 
mode  of  perceiving  them ; and  with  this  alone  we 
have  to  do.  Space  and  time  are  the  pure  forms 
thereof ; sensation  the  matter.  The  former  alone 
can  we  cognise  a priori — that  is,  antecedent  to  all 
actual  perception ; and  for  this  reason  such  cognition 
is  called  pure  intuition.  The  latter  is  that  in  our 
cognition  which  is  called  cognition  a posteriori — that 
is,  empirical  intuition.  The  former  appertain  abso- 
lutely and  necessarily  to  our  sensibility,  of  whatsoever 
kind  our  sensations  may  be  ; the  latter  may  be  of 
very  diversified  character.  Supposing  that  we  should 
carry  our  empirical  intuition  even  to  the  very  highest 
degree  of  clearness,  we  should  not  thereby  advance 
one  step  nearer  to  a knowledge  of  the  constitution  of 
objects  as  things-in-themselves.”* 

§ 77.  One  great  merit  which  we  must  ascribe  to 
Kant  is  the  dismissal  from  his  psychology  of  all 
accidental  side  questions,  and  the  clear  presentation 
of  the  fundamental  problems  which  the  psychologist 
endeavours  to  solve.  The  process  of  perception  is 
reduced  ultimately  to  a consciousness  of  sensations, 

* These  quotations  from  Kant’s  ‘ Kritik,’  are  from  Mr.  Miikle- 
john’s  translation  published  in  Bohn’s  series. 
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varied  in  character,  but  all  agreeing  in  having,  as 
a condition  of  their  possibility,  particular  forms. 
Through  these  sensations  there  is  made  known  the 
existence,  although  not  the  nature,  of  things-in-them- 
selves.  The  essential  problems  of  every  system  of 
psychology  must  have  reference  to  (1)  sensations,  or 
what  Kant  calls  the  matter  of  sensations,  (2)  space 
and  time,  called  the  form  of  sensations,  and  (3)  the 
thing-in-itself,  or  whatever  it  may  be  called, 
supposed  to  exist  independently  and  as  the  cause  of 
sensations.  There  is  a fourth  problem  not  so  funda- 
mental, regarding  the  process  by  which  sensations 
form  themselves  or  become  transformed  into  distant 
objects  of  perception.  Here  we  have  presented  in 
very  small  compass  the  subjects  of  all  the  disputed 
questions  of  psychology,  and  if  psychologists  only 
understood  one  another,  the  probability  is  that  there 
would  not  appear  so  great  a difference  between  their 
views  as  is  now  supposed. 

With  regard  to  the  first  of  these  problems,  the 
nature  of  the  immediate  objects  of  consciousness, 
Kant  makes  no  distinction  between  the  sensations 
and  the  mental  acts  which  they  constitute.  But 
still  they  are  mental,  purely  mental,  and  called  by 
him  representations  of  other  and  unknown  objects  of 
intuition.  We  shall  have  to  notice,  in  a subsequent 
philosopher,  an  important  difference  regarding  this 
question.  The  cardinal  doctrine  of  Kant’s  psycho- 
logy of  perception  is,  however,  the  a priori  and 
phenomenal  character  of  space  and  time.  Space 
and  time  are  subjective  in  their  origin,  and  are 
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conditions  only  of  phenomena,  not  of  things-in- 
themselves.  This  problem  also,  vve  shall  find,*  gives 
rise  to  a great  deal  of  discussion.  An  investigation 
into  the  nature  of  the  so-called  things-in-themselves 
is  not  properly  a psychological  one,  although 
psychology  has  to  do  with  the  grounds  of  our  belief 
in  them.  Kant  considered  them  beyond  the  sphere 
of  human  knowledge,  but  Kant’s  German  successors 
broke  through  the  trammels  which  he  had  attempted 
I to  impose  upon  the  human  intellect,  and  speculated 
I boldly  regarding  the  nature  and  laws  of  what  he 
| pronounced  unknown.  Into  these  speculations  it 
; would  be  inconsistent  with  our  subject  to  enter, 
j But  the  psychological  doctrines  of  Kant  have  been 
fruitful  in  stimulating  and,  to  a certain  extent,  in 
guiding  subsequent  researches  into  the  perennial 
problems  of  thought  which  he  apprehended  so 
clearly.  Any  criticism  of  Kant’s  doctrines,  we  shall 
not  now  attempt,  but  leave  it  to  be  done  by  those  of 
the  present  generation  to  whom  we  must  now  devote 
some  attention.  Our  historical  review  will,  we  trust, 
have  produced  two  good  effects ; it  will  have  enabled 
us  to  see  the  most  important  errors  of  the  earlier 
psychologists ; and  will  have  given  us  a clear  appre- 
hension of  what  are  the  fundamental  problems  of 
the  psychology  of  perception. 
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§ 78.  Was  Kant  successful  in  his  refutation  of 
Hume  ? By  the  principle  which  Kant  endeavoured 
to  establish,  was  philosophical  skepticism  rendered 
impossible  or  absurd  ? For  an  answer  to  these  and 
similar  questions  we  must  look  to  the  history  of 
modern  psychology.  Hume  and  Kant  are  the 
representatives  of  the  two  great  schools  of  modern 
English  psychology,  and  it  shall  be  our  task  in  this 
closing  section  to  refer,  as  briefly  as  possible,  to  the 
fundamental  questions  regarding  which  these  schools 
are  at  issue.  It  would  be  impossible,  within  the 
space  to  which  we  propose  to  confine  ourselves,  to 
give  anything  like  a fair  account  of  even  the  most 
important  of  the  psychological  works  of  the  present 
time ; it  would  be  equally  impossible  to  do  justice  to 
the  philosophical  ability  and  learning  with  which 
the  great  problems  of  psychology  have  been  treated. 
All  that  we  propose  to  do  is  to  introduce  the  student 
to  a sphere  of  research  of  great  interest  and  great 
extent,  and  to  furnish,  perhaps,  some  stimulus  and 
some  guidance  in  the  pursuit  of  knowledge.  We 
shall  not,  therefore,  as  heretofore,  consider  each  I 
psychological  system  by  itself,  but  shall  give  an  j 
account  of  the  manner  in  which  psychological 
problems  and  difficulties  have  been  treated  by  different 
writers.  For  the  sake  of  brevity,  we  shall  endeavour 
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to  avoid  everything  of  secondary  importance  and  of 
merely  historical  interest.  We  shall  restrict  our- 
selves to  the  consideration  of  the  few  essentially 
important  problems  which  must  be  solved  in  one 
way  or  another  by  every  psychological  system ; 
problems  which  have  already  been  pointed  out  in 
connection  with  Kant.  The  attempt  to  ascertain,  or 
accurately  to  state,  what  a philosopher  really  means 
is  frequently  attended  with  considerable  difficulty ; 
and  we  have  prominent  examples  of  the  evils  arising 
from  a disingenuous  or  a prejudiced  reading  of  the 
doctrines  of  another.  This  we  shall  endeavour  to 
avoid,  and  give  as  briefly  and  accurately  as  possible 
the  doctrines  which  we  propose  to  discuss. 

§ 79.  Kant’s  general  doctrine,  that  there  are 
certain  a priori  truths  or  principles  which  could  not 
originate  in  experience,  may  be  better  discussed  at  a 
future  time.  At  present  wre  are  concerned  chiefly 
! with  the  modern  doctrines  concerning : — 

(1)  Sensations,  or  the  immediate  objects  of  con- 
sciousness ; (2)  space  and  time,  especially  the 
former ; (3)  the  object  and  the  process  of  percep- 
tion ; and  (4)  the  believed  objective  cause  which  may 
account  for  the  existence  and  permanence  of  the 
objects  we  perceive. 

| The  question  as  to  the  nature  of  the  immediate 
objects  of  consciousness  is  one  of  great  importance. 
It  has  been  almost  universally  held  that  the  objects  of 
which  we  are  immediately  conscious  are  ideas  purely 
mental,  either  identical  with  the  act  of  consciousness, 
or  numerically,  but  not  in  nature,  different  from  it. 
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The  names  which  have  been  given  to  these  objects 
are  various ; sensations,  impressions,  ideas,  repre- 
sentations, and  so  on.  Whatever  the  name  may  be 
by  which  they  are  designated,  there  has  been  a re- 
markable concurrence  in  considering  the  immediate 
objects  of  consciousness  simply  modifications,  or  J 
activities,  of  the  ego.  Such  is  still  the  doctrine  of  j 
those  who  adhere  to  the  Berkeleian  idealism ; such  j 
is  the  doctrine  of  nearly  all  the  Association  school 
of  psychologists  represented  by  Hartley  and  the  two 
Mills.  In  opposition  to  this  view  we  have  the 
doctrine  to  the  establishment  of  which  Sir  W. 
Hamilton  devoted  his  learning  and  abilities — the 
doctrine  that  the  immediate  object  of  consciousness 
is  not  merely  a mental  product,  but  that  it  is  the  non- 
ego. There  is  frequently  a great  deal  of  difficulty 
in  reconciling  Hamilton  with  himself,  and  in  getting 
a really  intelligible  view  of  his  psychology.  He 
frequently  speaks  as  if  distant  and  material  things 
were  objects  of  consciousness ; and  as  if  the  impres- 
sions made  upon  our  organs  of  sense  were  objects  of 
perception. 

But  laying  aside  both  of  these  erroneous  and  un- 
guarded statements,  and  interpreting  him  in  a fair 
and  candid  spirit,  it  appears  to  us  that  the  essential 
point  of  his  doctrine,  as  distinguished  from  that 
which  we  have  before  referred  to,  is  as  follows : In 
conscious  knowledge  there  is  an  ego  and  a non-ego, 
a subject  and  an  object,  known  in  contrast  to  one 
another.  The  object  is  an  affection  of  the  sensorium, 
a sensation  of  some  kind,  say  of  colour,  resistance,  or 


1 33 


CHAP.  III. 
SECT.  VIII. 


134 


THE  ELEMENTS  OF  THE 


CHAP.  III. 
SECT.  VIII. 


Assorts  - 
tional  and 
intuitional 
schools. 


sound.  But  although  a sensation,  it  is  or  reveals  a 
veritable  non-ego  in  immediate  contrast  with  the 
ego.  Conscious  knowledge  is,  in  fact,  impossible 
which  does  not  set  over  an  object  against  the  subject ; 
and  in  relation  to  perception  that  which  is  thus 
objectified  is  a sensation.  Thus  sensations,  although 
immediately  known  in  consciousness,  are  not  there- 
fore purely  mental ; they  contain  a foreign  element ; 
they  belong  to,  or  constitute,  the  non-ego  of  our 
immediate  knowledge. 

§ 80.  This  difference  of  view  regarding  the  nature 
of  the  immediate  objects  of  consciousness  is  a funda- 
mental distinction  between  what  we  may  call  the 
Associational  and  the  Intuitional  schools  of  psy- 
chology. It  must  be  accepted  as  a fixed  principle 
of  association  that  nothing  can  appear  in  the  result 
of  the  process  of  association  which  was  not  involved 
in  the  original  elements.*  Now,  according  to  most 
of  the  members  of  the  associational  school  the  origi- 
nal  elements  to  be  associated  are  sensations  in  cer- 
tain relations.  If  these  sensations  are  nothing  but 
activities  of  the  ego,  if  they  are  purely  mental 
products,  it  is  manifest  that  the  objects  into  which 
these  sensations  are  clustered  and  bound  together  by 
association  can  never  become  anything  else  but 
mental.  If  they  are  at  the  beginning,  they  must 
continue  to  be,  unto  the  end  of  the  associational  pro- 
cess, simply  mental  states  or  activities.  And  in  the 
writings  of  the  consistent  association  psychologists, 

* That  is,  nothing  different  in  hind.  We  have  seen  that  asso- 
I ciations  of  sensations  may  give  rise  to  new  sensations,  see  § 16. 
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as  Hume  and  J.  S.  Mill,  we  find  that  this  is  actually 
the  case.  Objects  are  clusters  of  sensations  supposed 
to  have  a permanent  existence  independent  of  the 
individual  mind,  in  consequence  of  their  mutual  co- 
herence and  regular  recurrence.  They  are  mental 
products  objectified,  and  called  by  Mr.  Mill  Perma- 
nent Possibilities  of  Sensation.  He  has  been  cen- 
sured for  using  such  a negative  term  to  indicate 
what  other  people  think  to  be  a collection  of  positive 
and  non-mental  powers.  But  the  term  is  the  very 
best  he  could  have  used.  Beginning  his  associative 
process  with  purely  mental  elements,  he  could  never 
reach  to  that  which  is  non-mental.  And  if  his  psy- 
chology may  be  condemned  because  it  does  not 
recognise  that  which  is  essential  in  our  knowledge 
of  a material  world,  it  cannot,  at  least,  be  condemned 
for  its  inconsistency. 

§ 81.  The  other  view,  which  we  consider  the  cor- 
rect one,  regards  sensations  as  being,  or  involving, 
subject  plus  object ; there  are  in  consciousness  given 
an  ego  and  a non-ego;  there  is  something  in  the 
object  of  consciousness  other  than  a merely  mental 
state  or  activity.  The  full  significance  of  this  we 
shall  not  attempt  to  bring  out  at  present.  But  in 
the  meantime,  we  can  see  that  there  is  not  the  same 
difficulty  in  attaining  to  a knowledge  of  a veritable 
objective  world  as  in  the  former  case.  We  can  see 
that  the  association  of  elements  already  containing  a 
true  non-ego  could  easily  and  consistently  lead  to  the 
ultimate  result  of  the  perceptive  process,  the  know- 
ledge of  objects  constituting  a real  world.  We  may 
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now  advance  to  the  consideration  of  another  funda- 
mental difference  between  the  two  psychological 
schools.  This  difference  has  reference  to  the  nature 
of  our  cognition  of  space  or  extension. 

§ 82.  Kant,  in  order  to  withstand  the  skepticism  of 
Hume,  gave  to  space  and  time  an  a priori  origin  as 
the  native  form  of  our  sense-intuition.  The  con- 
ceptions of  space  and  time  are  not  derived  from 
experience,  but  they  are  the  conditions  by  which 
experience  is  rendered  possible.  It  is  impossible  to 
perceive  any  object  or  quality  except  in  space,  and 
this  necessity  at  the  very  beginning  of  experience,  it 
is  alleged,  could  not  be  the  result  of  experience. 

| The  necessity,  however,  is  a subjective  one ; space 
and  time  have  only  a phenomenal  reality ; things- in- 
themselves  do  not  exist  under  spatial  and  temporal 
conditions.  Now,  if  by  a priori,  Kant  meant  only 
to  oppose  Hume’s  maxim  that  all  our  knowledge 
j consists  of  impressions  or  sensations,  and  ideas,  which 
| are  the  copies  of  sensations,  he  appears  to  have  suc- 
| ceeded.  That  which  is  at  lirst  a necessary  condition 
' of  intuition  cannot  itself  be  the  product  of  sense — ex- 
j perience.  But  the  expression  a priori  appears  to  in- 
volve a view  which  modern  psychologists  are  anxious 
to  avoid.  It  appears  to  convey  the  idea  that  there  is 
! in  the  mind  some  hidden  receptacle  of  unconscious 
! forms  or  principles  which  are  ready  to  start  up  into 
I conscious  life  whenever  the  first  incipient  experience 
calls  for  them.  This  hidden  limbo  of  a priori  princi- 
ples which  cannot  be  examined  by  the  light  of  con- 
sciousness is  most  convenient  for  those  psychologists 


PSYCHOLOGY  OF  COGNITION. 


3 7 


who  think  that  it  is  a sufficient  explanation  of  all  their 
beliefs,  whether  simple  or  complex,  which  they  can- 
not get  rid  of.  But  it  appears  at  first  sight  un- 
philosophical  to  attempt  to  explain  a difficulty  by  a 
mystery ; to  account  for  some  necessity  by  assuming 
the  antecedent  existence  of  some  form  or  principle 
in  some  hidden  mental  labyrinth  beyond  the  ken  of 
consciousness. 

§ 83.  Leaving  for  the  present  Kant’s  a priori  ex- 
planation of  space,  we  may  examine  the  doctrines  of 
more  modern  psychologists  regarding  it.  These 
doctrines  may  be  reduced  to  two.  In  the  first  place, 
it  is  maintained  that  the  idea  of  space  is  the  product 
of  some  process  of  abstraction  or  association  ex- 
ercised upon  sensations ; in  the  second  place,  it  is 
held  that  space  is  given  in  intuition.  With  reference 
to  the  first  of  these  doctrines,  we  have  already 
examined*  one  form  of  it  as  held  by  J.  S.  Mill,  and 
seen  the  impossibility  of  the  attempt  to  evolve  space 
from  time.  And  if  we  consider  for  a moment  the 
nature  of  the  processes  of  association  and  abstraction, 
we  shall  see  that  neither  of  them  can  account  for  the 
origin  of  our  knowledge  of  space.  Association 
unites  together  sensations,  or  other  objects  of  in- 
tuition, into  a compound ; but  the  compound  thus 
formed  cannot  possibly  contain  anything  which  was 
not  in  the  original  elements  associated.  Suppose  that 
our  only  original  intuitions  are  unextended  sensa- 
tions and  the  relation  between  them  of  succession 
or  time,  it  will  be  impossible  for  any  association 
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to  convert  either  sensations  or  time,  or  any  com- 
bination of  the  two,  into  space.  The  most  elabo- 
rate attempt  to  do  so  is  that  of  Mr.  Mill,  and  it,  we 
have  seen,  is  a failure.  Equally  impossible  is  it  for 
the  process  ot  abstraction  to  produce  anything  not 
involved  in  the  original  objects  of  intuition,  or  in  the 
perceived  relation  between  them.  Suppose  that  we 
are  conscious  of  redness,  greenness,  blueness,  and 
other  particular  sensations  of  colour.  We  are  able 
to  compare  them,  perceive  their  resemblances  and 
differences,  and  form  a general  idea  indicated  by  a 
general  name,  colour.  Now,  in  the  result  of  this 
process  there  is  nothing  contained  which  was  not 
given  in  the  original  intuitions ; the  result  is  just 
the  summing  up,  as  it  were,  of  the  original  intuitions 
of  particular  sensations  and  their  relations.  In  this 
case  abstraction  is  employed  for  the  purpose  of 
generalisation,  for  the  formation  of  a general  idea  or 
name.  But  space  is  not  a general  name ; it  is  not 
predicable  of  any  of  the  objects  from  which  it  is  said 
to  be  produced  by  abstraction.*  Nor  is  it  in  any 
way  possible  to  know  by  abstraction  from  objects  of 
consciousness  what  was  not  known  by  intuition  in 
them.  Those  who  maintain  the  contrary  have  yet 
to  show  its  possibility. 

§ 84.  The  other  modern  view  regarding  the  origin 
of  our  knowledge  of  space  we  have  already  expounded 
in  chapter  second,  and  to  that  exposition  now  refer 
the  reader.  Extension,  a form  of  space,  is,  we 
believe,  given  in  intuition ; if  not,  we  do  not  see  how 
* See  Spencer,  ‘ Psychology,  * ii.  352. 
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it  can  be  known  at  all,  as  it  certainly  has  hitherto 
proved  incapable  of  resolution  into  anything  else. 

At  the  same  time,  although  the  essential  element 
of  extension  is  given  in  intuition,  it  must  be  admitted 
that  abstraction  has  something  to  do  with  the  elabo- 
ration of  our  notion  of  space.  Abstraction  must  be 
made  from  the  particular  sensations  or  qualities 
which  are  given  in  intuition  as  extended,  and  there 
remains  the  extension  without  the  quality,  the  form 
without  the  matter.  But  this  abstraction  manifestly 
does  not  produce  our  idea  of  extension,  it  simply 
disentangles  it  from  the  sensation  or  quality  in  which 
it  is  involved. 

With  reference  to  the  nature  of  space  and  time, 
there  are  many  questions  which  have  long  exercised 
the  minds  of  thinking  men.  Are  they  real  things, 
having  independent  existence  ; or  are  they  only  attri- 
butes ? Can  we  conceive  empty  space  or  time ; or 
are  they  always  connected  with  sensible  qualities  or 
objects?  What  is  the  nature  of  our  conception  of 
the  whole  of  space  and  time ; is  it  that  of  the  infinite, 
or  only  of  the  indefinite?  A reference  to  the 
modern  doctrines  regarding  these  and  other  questions 
would  compel  us  to  exceed  our  limits,  and  we  must 
therefore  refer  the  student  who  wishes  to  pursue  his 
inquiries  farther  to  the  many  able  works  upon  these 
subjects  which  have  been  produced  in  recent  times.* 

§ 85.  We  must  now  give  some  attention  to  modern 
doctrines  regarding  the  object  and  the  process  of 
perception.  And  we  remark  at  the  outset  that  it 
* E.  G.  Hodgson  on  Space  and  Time. 
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chap.  hi.  j seems  desirable  for  psychologists,  when  adopting 
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; words  that  are  in  common  use,  to  give  them  as 

nearly  as  possible  the  meaning  sanctioned  by  ordi- 
nary usage.  The  word  perception,  when  used  by 
I ordinary  intelligent  men,  has  a certain  definite 
meaning  and  object;  it  means  the  knowledge  which 
we  have  of  objects  at  a distance  from  us,  believed  to 
have  an  independent  and  permanent  existence, 
whether  they  are  perceived  or  not  by  us  or  any 
other  sentient  being.  But  psychologists  have  con- 
cluded, and  rightly,  that  this  knowledge  is  a very 
complex  product ; they  have  analysed  it  into  what 
they  have  believed  to  be  its  simplest  elements  ; but 
instead  of  keeping  the  name  perception  to  its  proper 
object,  the  complex  product,  they  have  applied  it  to 
some  of  the  more  simple  processes  into  which  the 
complex  has  been  analysed.  And  as  it  has  not  been 
applied  uniformly,  considerable  confusion  has  been 
caused. 

We  have  next  to  refer  to  a false  distinction  be- 
tween two  opposing  psychological  schools.  jOne 
school  has  been  called  the  associational  school, 
another  the  intuitive.  The  distinction  is  not  an 
accurate  one.  All  psychologists : agree  that  the 
object  of  perception,  as  we  understand  and  have  just 
explained  that  object,  is  not  intuitively  known.  All 
psychologists  must  assume  at  the  beginning  of  the 
construction  of  their  acquired  knowledge  certain 
objects  which  are  intuitively  known.  All  psycho- 
logists make  some  use  of  the  principle  of  association 
in  explaining  the  construction  of  their  knowledge. 
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The  only  important  differences  which  exist  be- 
tween psychologists  have  reference  (1)  to  the  number 
and  kind  of  the  objects  of  intuitive  knowledge,  (2)  to 
the  extent  of  the  use  which  may  be  made  of  the 
principle  of  association,  and  (3)  to  the  question 
whether  association  can  explain  everything,  or 
whether  some  other  principle  must  be  called  in. 

§ 86.  Mr.  Mill,  who  is  the  representative  of  a 
large  class  of  psychologists,  past  as  well  as  present, 
assumes,  as  the  original  contents  of  intuitive  know- 
ledge, certain  sensations  or  states  of  consciousness, 
and  the  relations  of  co-existence  and  sequence  exist- 
ing between  them.  Upon  these  original  intuitions 
he  sets  to  work  with  his  laws  of  association,  and 
attempts  to  explain  our  belief  of  the  external  world. 
We  have  already  seen  with  what  success  he  has 
attempted  to  account  for  the  origin  of  our  idea  of 
extension  or  space.  We  must  now  examine  his 
attempt  to  explain  our  knowledge  or  belief  of  a I 
permanent  material  world. 

Beginning  with  the  existence  of  sensations,  he  j 
maintains  * “ that  there  are  associations  naturally,  and  j 
even  necessarily,  generated  by  the  order  of  our  sen- 1 
sations  and  of  our  reminiscences  of  sensation,  which, 
supposing  no  intuition  of  an  external  world  to  have  j 
existed  in  consciousness,  would  inevitably  generate  j 
the  belief,  and  would  cause  it  to  be  regarded  as  an 
intuition.”  In  support  of  this  he  shows  that,  in 
certain  circumstances,  sensations  which  we  have  felt 
recur  to  us  regularly  upon  the  fulfilment  of  certain 
* ‘ Examination,’  p.  221.  ! 
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I conditions ; that  thus  we  think  of  the  possibility  of 
i the  recurrence  of  these  sensations  as  being  per- 
' manent,  whereas  sensations  themselves  are  fugitive ; 
that  it  is  not  merely  single  sensations,  but  groups  of 
sensations,  which  are  thus  connected  with  permanent 
possibilities  of  them  ; and  that  the  sensations  of  these 
groups  occur  in  a certain  fixed  order.  “ Hence/’  he 
concludes,  “ we  speedily  learn  to  think  of  Nature  as 
made  up  solely  of  these  groups  of  possibilities,  and 
the  active  force  in  Nature  as  manifested  in  the 
modification  of  some  of  these  by  others.  The  sensa- 
tions, though  the  original  foundation  of  the  whole, 

| come  to  be  looked  upon  as  a sort  of  accident  depend- 
ing on  us,  and  the  possibilities  as  much  more  real 
than  the  actual  sensations,  nay,  as  the  very  realities 
of  which  these  are  only  the  representations,  appear- 
ances, or  effects.  When  this  state  of  mind  has  been 
arrived  at,  then,  and  from  that  time  forward,  we  are 
never  conscious  of  a present  sensation  without  in- 
stantaneously referring  it  to  some  one  of  the  groups 
of  possibilities  into  which  a sensation  of  that  parti- 
cular description  enters  ; and  if  we  do  not  yet  know- 
to  what  group  to  refer  it,  we  at  least  feel  an  irre- 
sistible conviction  that  it  must  belong  to  some  group 
or  other,  i.e.,  that  its  presence  proves  the  existence, 
here  and  now,  of  a great  number  and  variety  of  pos- 
sibilities of  sensation,  without  which  it  would  not 
have  been.  The  whole  set  of  sensations  as  possible, 
form  a permanent  back-ground  to  any  one  or  more 
of  them  that  are,  at  a given  moment,  actual ; and 
the  possibilities  are  conceived  as  standing  to  the 
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actual  sensations  in  the  relation  of  a cause  to  its 
effects,  or  of  canvas  to  the  figures  painted  on  it,  or  of 
a root  to  the  trunk,  leaves,  and  flowers,  or  of  a sub- 
stratum to  that  which  is  spread  over  it,  or,  in  trans- 
cendental language,  of  Matter  to  Form.”*  Here,  then, 
we  have  the  external  world  produced  by  Mr.  Mill 
from  sensations  variously  associated  together. 

§ 87.  How,  let  us  pass  over  the  question,  how 
Mr.  Mill  gets  his  sensations  projected  into  space, 
which  he  does  not  explain,  and  refer  to  another 
point  of  more  vital  importance.  He  speaks  of  “ the 
active  force  in  nature,  ” but  we  may  ask  how  he 
comes  to  know  anything  about  such  a force  ? Force 
is  not  a sensation,  nor  is  it  any  association  of  sensa- 
tions. This,  however,  is  not  the  main  point  of  our 
criticism.  “ The  whole  set  of  sensations,”  he  says, 
“ as  possible,  form  a permanent  back-ground  to  any 
one  or  more  of  them  that  are,  at  a given  moment, 
actual ; and  the  possibilities  are  conceived  as 
standing  to  the  actual  sensations  in  the  relation  of  a 
cause  to  its  effects.”  Let  us  examine  this  statement. 

The  possibilities  of  sensations  are  conceived  as  the 
cause  of  actual  sensations.  We  have,  for  example, 
the  sensation  of  a particular  figured  colour  which  is 
associated  with  the  name  orange.  Connected  with 
this  sensation  there  are  a number  of  possible  sensa- 
tions of  smell,  taste,  touch,  sound,  &c.  The  possibility 
of  those  sensations  is  the  cause  of  the  colour.  What 
does  this  mean  ? Is  the  possibility  of  a smell  the 
cause  of  a colour  ? Is  the  possibility  of  a taste  the 
* ‘ Examination,’  p.  224,  5. 
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cause  of  a colour  ? Or  is  the  possibility  of  all  the 
other  sensations  of  the  group  taken  together  the 
cause  of  colour  ? If  we  ask  a scientific  man  what  is 
the  cause  of  colour,  he  will  answer  that  it  is  a ray  of 
light.  If  we  inquire  farther  what  he  means  by  a 
ray  of  light,  he  will  tell  us  that  it  is  the  insensible 
vibration  of  an  ethereal  fluid  caused  by  some  power 
of  a luminous  body.  This  we  can  understand,  but 
when  Mr.  Mill  tells  us  that  the  possibility  of  a smell, 
or  a taste,  or  a touch,  or  all  put  together,  is  the 
cause  of  a colour,  we  confess  that  we  do  not  under- 
stand what  he  means.  There  appears  to  be  such  an 
utter  incongruity  between  the  antecedent  and  the 
consequent,  that  we  cannot  think  of  them  as  form- 
ing a sequence.  And  what  is  true  of  the  sensation 
of  colour,  is  equally  true  with  reference  to  all  our 
other  sensations.  The  possibility,  as  Mr.  Mill  calls 
it,  of  one  or  more  sensations  of  a group,  we  cannot 
think  of  as  being  the  cause  of  the  remaining  different 
sensation  or  sensations.  But  yet  this  is  the  only 
kind  of  cause  which  could  be  reached  from  the 
original  elements  with  which  he  sets  out  by  the  help 
of  association.  He  begins  with  sensations  ; he  ends 
with  groups  of  actual  and  possible  sensations  having 
a fictitious  objectivity. 

§ 88.  If,  then,  Mr.  Mill’s  laws  of  association  ope- 
rating upon  the  original  sensations  of  consciousness 
do  not  produce  what  we  believe  to  be  a veritable 
external  world,  we  have  now  to  inquire  whether 
there  is  in  his  method  any  fundamental  defect.  The 
result  of  this  inquiry  will  simply  be  an  answer  to 
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the  question  formerly  referred  to,  whether  some 
other  principle  than  the  laws  of  association  be  not 
necessary  to  explain  our  belief  in  an  external  world  ? 
We  believe  that  there  is ; and  that  the  essential 
defect  of  the  psychology  of  which  Mr.  Mill  is  an 
exponent  consists  in  the  ignoring  of  this  other 
principle.  In  that  psychology  it  is  assumed  that 
sensations  exist ; but  no  attempt  is  made  to  account 
for  their  existence.  Sensations  exist  in  certain 
relations  of  co-existence  and  sequence ; in  some 
cases  an  invariable  relation  of  antecedence  and 
consequence  is  observed ; and  by  association  the 
antecedent  comes  to  be  looked  upon  as  the  cause 
of  the  consequent.  And,  from  this  association  or 
phenomenal  theory  of  sensation,  we  are  led  to  the 
absurd  conclusion  that  the  possibility  of  a sensation 
of  resistance,  or  smell,  is  the  cause  of  an  actual  sen- 
sation of  colour.  Now,  it  is  perhaps  in  the  simple 
original  sensations  of  our  consciousness  that  we 
are  able  to  see  most  clearly  the  fallacy  of  the 
phenomenal  view  of  sensation  which  Mr.  Mill 
accepts.  When  we  have  a sensation,  say  of  smell,  or 
colour,  or  taste,  although  they  are  most  intimately 
and  inseparably  associated  together,  we  never  look 
upon  the  one  as  the  cause  of  the  other.  And  yet 
we  do  give  an  account  to  ourselves  of  the  cause  oi 
these  sensations.  They  are  something  beyond  our 
own  control ; they  come  to  us  unbidden ; and  our 
very  powerlessness  with  reference  to  them  compels  us 
to  refer  them  to  some  objective  power.  That  power  | 
is,  as  far  as  our  consciousness  is  concerned,  unknown ; ' 


CHAP.  III. 

sect.  vni. 


L 


146 


TEE  ELEMENTS  OF  TEE 


CHAP.  III. 
SECT.  VIII. 


Inferred 
causes  of 
pheno- 
mena . 


it  is  not  a phenomenon,  although  it  is  manifested  to 
us  in  a phenomenon.  Thus  our  conception  of  a 
sensation  as  being  a non-ego  involves  a belief  of 
some  veritable  objective  cause  of  it ; and  this  intui- 
tion of  the  causal  relation,  whether  strictly  original 
or  not,  must  be  carried  with  us  through  the  whole 
subsequent  process  by  which  our  perceptive  know- 
ledge is  built  up.  By  the  introduction  of  the  causal 
judgment  at  this  early  stage  we  are  able  to  account 
for  the  objectifying  of  our  sensations ; and  we  are  able 
to  account  for  a belief  in  material  body  in  which 
will  not  be  involved  the  absurdity  of  one  sensation, 
or  the  possibility  of  one  sensation,  being  the  cause 
of  another  of  a different  kind.  According  to  this 
view,  phenomenal  body  consists  of  objectified  sensa- 
tions collected  together  in  a group  by  association ; 
but  to  this  body  the  educated  intellect  does  not 
attribute  any  causal  efficiency.  On  the  other  hand, 
non-phenomenal  body,  or  matter,  as  it  is  called,  is 
simply  a synthesis  of  inferred  powers,  each  power 
being  inferred  to  account  for  the  sensation  or  quality 
corresponding  to  it  which  enters  as  a constituent 
member  into  the  group  of  qualities  which  we 
perceive. 

§ 89.  The  statement  of  this  latter  view  regarding 
the  nature  of  the  perceptive  process  in  which  the 
principle  of  causation  is  made  use  of,  in  addition  to 
the  laws  of  association,  brings  us  to  the  last  important 
point  which  we  proposed  to  consider.  The  nature 
of  the  inferred  causes  of  our  sensations  and  their 
synthesis  is  a problem  which  the  phenomenalism  of 
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Mr.  Mill  and  his  school  does  not  touch.  And  yet  it 
is  with  this  problem  that  a great  deal  of  modern 
science  has  to  do.  Light,  heat,  electricity,  force,  as 
studied  by  physicists,  are  non-phenomenal  powers, 
and  the  object  of  science  is  to  ascertain  their  laws 
and  relations.  With  this  subject  we  have  nothing 
to  do,  except  to  point  out  that  a true  psychology 
must  leave  a place  for  it.  The  only  place  which 
Mr.  Mill  leaves  for  physical  science  is  in  that  nega- 
tive, utterly  tantalizing  shadow  of  a thing  which 
he  calls  the  permanent  possibility  of  sensations. 
Idealism  postulates  an  intelligent  power  as  the  cause 
of  the  existence  and  objective  synthesis  of  sensations  ; 
and  to  this  there  is  perhaps  no  serious  objection^ 
except  that  the  language  which  is  used  frequently 
leads  ordinary  people  to  suppose  that  something 
very  absurd  is  meant.  Realism,  as  found  in  Herbert 
Spencer,  and  as  supported  by  recent  investigations  of 
science,  demands  a belief  in  real  objective  non-phe- 
nomenal  forces,  capable  of  correlation  with  and  trans- 
mutation into  one  another.  Into  a discussion  of  this 
we  cannot  enter ; sufficient  that  we  have  pointed  out 
its  relation  to  the  legitimate  subjects  of  psychology. 

We  must  now  close  our  discussion  of  modern 
theories  of  perception,  although  aware  of  many  im- 
portant omissions  and  imperfections  in  our  sketch. 
The  necessity  for  brevity  must  be  in  part  our 
apology  for  these.  The  student  who  wishes  to  pur- 
sue the  subject  farther  will  find  valuable  assistance 
in  the  works  of  Hamilton,  Ferrier,  Grote,  Bain, 
Mill,  Spencer,  Hodgson,  Lewes  and  others. 
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CHAPTER  IV. 

BEPBESENTATION. 

Section  I. 

CONDITION  OF  EEPEESENTATION. 

§ 90.  We  have  already  seen  that  in  the  process  of 
the  acquisition  of  presentative  knowledge  there  is 
| found  mixed  up  with  it  a great  deal  of  what  is  only 
\ representative.  Our  perception  of  any  external 
| object  is  a complex  of  presentative  and  representative 
elements,  of  actual  and  ideal  sensations.  Thus,  in 
the  acquisition  of  knowledge,  there  is  involved  the 
possibility  of  presenting  the  elements  of  the  know- 
j ledge  already  acquired.  This  power  of  representation 
! is  of  great  importance,  apart  altogether  from  its  being 
: subsidiary  to  the  perceptive  process,  so  that  we  must 
devote  special  attention  to  it.  By  far  the  greatest 
; part  of  our  knowledge  can  be  brought  before  con- 
! sciousness  only  in  a represented  state ; and  all  the 
higher  operations  of  the  mind  depend  upon  represen- 
tation as  a condition  of  their  possibility.  Before 
| entering  upon  a consideration  of  the  laws  and  kinds 
of  representative  knowledge,  we  must  first  give  heed 
I to  the  question,  how  is  representation  possible  ? 
■ What  are  the  conditions  upon  which  the  representing 
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in  consciousness  of  forgotten  knowledge  depends  ? 
Sensations,  once  felt,  disappear  from  consciousness ; 
knowledge,  once  obtained,  whether  very  simple  or 
very  complex,  drops  into  oblivion.  After  a long 
time  the  sensation  may  be  more  or  less  vividly 
revived,  the  knowledge  more  or  less  completely 
restored.  In  the  interval  it  has  been  completely  out 
of  the  sphere  of  consciousness.  In  its  represented 
state,  its  original  cause,  the  object  of  presentative 
knowledge,  is  not  present.  The  question  is,  how  is 
the  knowledge  revived  without  the  assistance  of  its 
original  object?  How  is  the  sensation  repeated 
without  the  concurrence  of  its  original  external 
cause  ? As  the  objective  cause  of  the  recurrence  of 
actual  sensations  in  regular  groups  and  order  has 
been  called  the  permanent  possibility  of  sensations, 
so.  we  might  here  speak,  and  with  better  reason,  of 
the  permanent  possibility  of  phantasms  or  ideas  as 
being  the  condition  of  represented  knowledge.  But 
the  truth  is  that,  in  both  cases,  the  permanent 
possibility  is  the  very  fact  to  be  explained,  and  the 
mere  statement  of  the  fact  is  not  the  explanation  of 
it.  The  general  fact,  then,  which  we  know  regarding 
this  subject,  is  the  permanent  possibility  of  becoming 
conscious  of  phantasms  or  revived  sensations. 

§ 91.  The  explanation  of  this  fact  is  a problem  of 
very  considerable  difficulty.  There  is  no  extra- 
organic  object  necessary  to  aid  in  the  recall  of  for- 
gotten knowledge.  Sensations  and  perceptions,  when 
forgotten,  are  altogether  beyond  the  ken  of  conscious- 
ness. There  are  therefore  no  direct  means  of 
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observing  the  condition  of  the  possibility  of  their 
recall.  Consequently,  as  far  as  psychology  is  con- 
cerned, the  explanation  must  be  hypothetical.  The 
hypotheses  which  have  been  proposed  in  explanation 
of  the  problem  are  two  in  number.  The  condition 
of  the  permanent  possibility  of  phantasms  may  be 
mental,  or  it  may  be  organic;  in  the  former  case,  we 
have  the  hypothesis  of  latent  mental  modification  ; 
in  the  latter,  that  of  unconscious  cerebration.  To 
the  respective  claims  and  difficulties  of  these  two 
conflicting  hypotheses  we  may  give  some  attention. 

§ 92.  The  doctrine  of  latent  mental  modifications 
has  been  already  referred  to,*  as  an  attempt  to  analyse 
sensations  into  unconscious  elements,  and  in  that 
connection  we  saw  reason  to  reject  it.  As  an  expla- 
nation of  the  permanent  possibility  of  phantasms  or 
ideas  it  is  open  to  some  of  the  same  objections  as 
before.  It  postulates  that  the  mind  is  capable  of 
retaining  within  itself  certain  latent  activities  which 
are  lying  ready  to  spring  up  into  conscious  life  when- 
ever the  occasion  requires.  But  we  have  already 
noticed  the  objection  against  calling  anything  mental 
which  cannot  be  observed  by  consciousness.  If,  how- 
ever, we  admitted  the  theory  of  idealism  to  be  true, 
this  objection  would  fall  to  the  ground.  That  theory 
explains  the  actual  sensations  which  are  the  elements 
of  perception  as  the  result  of  an  objective  mental 
cause ; and  consequently  it  could  have  no  objection 
to  explain  the  permanent  possibility  of  revived  sensa- 
tions by  a mental  cause.  But  if  we  wish  to  retain 
* §17. 
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the  distinction  between  activities  which  are  mental 
and  powers  which  are  not  mental,  and  if  we  explain 
the  latter  as  powers  which  originate  and  operate 
beyond  the  sphere  of  consciousness,  we  must  reject 
the  doctrine  of  mental  latency.  This  distinction  and 
explanation,  which  characterise  philosophical  dualism 
as  opposed  to  idealism,  appear  to  us  to  correspond  to 
the  truth  of  things,  and,  therefore,  we  must  seek  else- 
where for  an  explanation  of  the  permanent  possibility 
of  phantasms  and  ideas. 

§ 93.  The  mental  hypothesis  being  rejected,  the 
only  other  possible  hypothesis  must  refer  us  to  some 
non-mental  explanation  of  the  difficulty;  unless, 
indeed,  we  take  refuge  in  some  supernatural  ex- 
planation of  it — which,  however,  would  in  the  present 
day  scarcely  be  thought  scientific.  And  as  all  realists 
or  dualists  admit  a physical  cause  for  their  actual 
sensations,  they  can  consistently  offer  no  objections 
to  the  explanation  of  revived  sensations  by  a non- 
mental cause.  But  as  ex  hypothesi  there  is  no  extra- 
organic  object,  the  non-mental  cause,  if  such  there 
be,  must  be  an  organic  one.  The  examination  of 
this  hypothesis  is  therefore  transferred  from  the  hands 
of  the  psychologist  to  those  of  the  physiologist,  and 
the  latter  presents  us  with  his  theory  of  unconscious 
cerebration. 

In  the  hypothesis  it  is  assumed  that  every  sensa- 
tion which  has  come  into  consciousness  has  been 
preceded  and  caused  by  some  molecular  movement 
in  the  substance  of  the  brain  ; it  is  assumed  that  the 
repetition,  or  continuance,  of  a cerebral  activity, 
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occasioned  by  continued  attention  to  the  conscious 
feeling  of  which  it  is  the  antecedent,  will  have  the 
effect  of  making  a permanent  change  upon  the 
nervous  tissue,  and  thus  of  registering , as  it  were,  the 
original  activity,  so  that  it  may  be  easily  repeated. 
It  is  assumed,  farther,  that  in  the  complex  net-work 
of  nervous  centres  which  constitutes  the  cerebrum, 
there  is  such  a connection  that  any  activity  propagates 
itself  from  one  centre  to  another,  and  to  many  others, 
and  that  this  cerebral  activity  may  either  excite 
conscious  sensations  or  not,  according  to  circumstances. 
Here,  then,  we  have  all  the  essential  elements  of  the 
hypothesis.  There  are,  in  the  nervous  tissue  of  the 
cerebrum,  permanent  registrations  of  forgotten  feel- 
ings ; permanent  nerve  cells  or  clusters  of  cells  pro- 
duced or  modified  by  some  past  activity ; and  these 
explain  the  permanent  possibility  of  forgotten  sen- 
sations being  revived.  Into  the  details  of  the 
hypothesis  we  cannot  at  present  enter,  but  offer 
the  following  remarks  regarding  its  difficulties  and 
advantages.* 

§ 94.  There  is  no  possibility  of  observing  directly 
the  correspondence  between  conscious  sensations  and 
nervous  activity.  Neither  is  there  any  possibility  of 
observing  any  changes  which  may  take  place  in  the 
nervous  tissue  of  the  cerebrum ; and  if  there  were,  it 
could  not  be  said  that  these  changes  are  the  result  of 
sentient  activity.  The  evidence  upon  which  the  hypo- 
thesis is  built  is  of  a very  indirect  and  obscure  kind, 

* Those  who  wish  to  pursue  the  subject  farther  are  referred  to 
the  writings  of  Herbert  Spencer,  Dr.  W.  B.  Carpenter,  and  Prof.  Bain. 
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consisting  of  facts  observed  by  the  vivisection  of  in- 
ferior animals,  facts  connected  with  diseased  conditions 
of  the  human  brain,  and  a variety  of  facts  connected 
with  peculiarities  of  memory  and  imagination.  Thus 
the  hypothesis  is  connected  with  many  difficulties  and 
obscure  problems  which  cannot  as  yet  be  said  to  be 
finally  solved.  These  difficulties,  however,  should 
not  lead  to  the  rejection  of  the  hypothesis.  The  law 
of  gravitation,  which  is  now  so  universally  accepted, 
was  originally  only  an  hypothesis  founded  upon  very 
indirect  evidence,  and  relating  to  bodies  apparently 
so  remotely  connected  with  one  another,  that  a man 
of  ordinary  intelligence  in  the  days  of  Newton  would 
probably  have  thought  it  absurd.  Nearly  all  the 
great  laws  of  the  operation  of  physical  forces  have 
been  slowly  and  laboriously  established  by  the 
skilful  guesses  of  men  of  genius  being  applied  to  the 
explanation  of  observed  facts.  The  impossibility  of 
directly  observing  unconscious  cerebration,  or  cerebra- 
tion of  any  kind,  therefore,  ought  not  to  be  conclusive 
against  the  acceptance  of  the  hypothesis;  and  yet 
more,  if  this  hypothesis  be  entertained,  there  is  room 
for  farther  discovery,  whereas  in  the  mental  hypo- 
thesis there  is  none.  What  is  beyond  the  reach  of 
consciousness  the  psychologist,  as  such,  can  never 
examine.  But  the  method  and  the  skill  of  the  physi- 
ologist are  likely  to  improve  as  time  goes  on ; and 
consequently  we  may  hope  that  much  additional  light 
may  in  future  be  thrown  upon  the  obscure  problems 
concerning  the  conditions  of  mental  activity.  In  the 
meantime  we  have  nothing  more  than  an  hypothesis  ; 
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but  no  psychologist  who  is  uninfluenced  by  prejudice 
will  deprecate  the  time  when  the  hypothesis  may 
be  recognised  as  an  established  law. 


Section  II. 

LAWS  OF  REPRESENTATION. 

§ 95.  Every  one  is  familiar  with  that  condition  of 
mind  which  we  call  reverie.  In  moments  of  quiet 
repose,  when  there  is  nothing  to  agitate  or  disturb 
us,  there  appear  before  consciousness  numberless 
and  varied  images  of  sights  and  sounds,  of  persons 
and  things,  of  places  and  periods  of  life,  of  feelings 
and  thoughts  of  events  long  since  past,  of  possible 
events  still  to  come.  These  phantasms  come  and  go 
apparently  altogether  independent  of  any  effort  on 
our  part.  They  are  spontaneous.  But  at  other  times, 
when  we  have  some  object  to  accomplish,  something 
to  call  forth  our  activity,  we  are  able  to  control  the 
representations  of  the  fancy,  to  banish  certain  phan- 
tasms from  consciousness  and  to  call  up  others,  to 
give  attention  to  some  and  to  disregard  others.  In 
this  case  the  representation  of  phantasms  is  under 
the  control  of  our  will — it  is  voluntary.  Now,  in  the 
study  of  the  spontaneous  and  voluntary  representa- 
tions of  the  mind,  the  first  problem  which  presents 
itself  to  the  psychologist  is  to  determine  the  laws 
according  to  which  phantasms  either  spontaneously 
appear  or,  by  an  effort  of  will,  are  made  to  appear 
before  consciousness.  And  here  it  must  be  observed 
that  there  is  liability  of  confusion  from  not  adhering 


PSYCHOLOGY  OF  COGNITION. 


155 


closely  to  the  problem  to  be  solved.  The  word  law 
should  here  indicate  a general  statement  of  the 
order  or  relations  observed  amongst  the  facts  given ; 
whereas  it  has  been  taken  to  mean  an  exposition  of 
the  nature  or  mode  of  operation  of  the  cause  by 
which  the  facts  are  supposed  to  be  produced.  Adopt- 
ing the  former  sense,  we  proceed  to  state  the  laws 
of  representation  which  have  been  formulated  by 
psychologists  under  the  name  of  laws  of  association. 

§ 96.  The  special  laws  of  association  which  have 
been  laid  down  are  usually  stated  to  be  seven  in 
number ; co-existence  or  consecution  in  time  ; contiguity 
in  space ; dependence  as  cause  and  effect,  means  and 
end,  whole  and  part;  resemblance  or  contrast;  pro- 
duced by  the  same  power,  or  conversant  about  the  same 
object ; signified  and  signifying  ; designated  by  the  same 
sound. 

Illustrations  of  the  connection  between  ideas  thus 
related  to  one  another  will  readily  occur  to  every  one, 
but  the  following  may  be  taken  as  examples : — 

In  perception  those  sensations  which  are  usually 
felt  together,  or  in  immediate  succession,  have  a bond 
of  association  formed  between  them.  Hence,  an 
actual  sensation  which  has  previously  been  felt  at 
the  same  time  as  a number  of  other  actual  sensations, 
when  it  is  again  experienced,  brings  along  with  it 
the  phantasms  or  ideas  of  the  other  possible  sensations 
of  the  group.  So  in  more  complex  experience,  per- 
sons and  places  and  events  that  have  been  once 
conjoined  together  in  our  knowledge  are  always 
likely  to  be  thought  of  together  at  subsequent  times*  I 
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From  the  process  of  perception  also  many  illus- 
trations of  the  influence  of  contiguity  in  space  in 
forming  associated  groups  might  be  drawn.  In 
truth,  co-existence  in  time  and  contiguity  in  space 
are  usually  combined  together ; those  objects  which 
we  have  known  at  the  same  time  have  usually  been 
close  together  in  space,  and  both  might  be  combined 
under  one  relation,  that  of  contiguity  in  general. 

In  the  next  law — that  of  dependence , as  of  an  effect 
upon  its  cause,  an  end  upon  its  means — we  have  also 
a kind  of  contiguity.  If  we  take  the  phenomenal 
view  of  causation,  considering  the  cause  of  one 
phenomenon  to  be  an  immediately  preceding  phe- 
nomenon, this  law  may  be  completely  reduced  to 
the  preceding  one  of  contiguity  in  time  and  place. 
We  say,  for  example,  that  fire  is  the  cause  of  heat. 
If  this  means  that  the  bright  coloured  flame  which 


we  see  is  the  cause  of  the  sensation  of  heat  which  we 
feel,  there  is  in  the  relation  nothing  but  contiguity. 
But  if  it  means  that  there  is  some  real  objective 
force  which  is  at  once  the  cause  of  the  flame  which 
we  see  and  of  the  heat  which  we  feel,  there  is  some- 
thing more  in  the  connection  between  a coloured 


flame  and  a feeling  of  heat  than  mere  contiguity  in 
time  and  place.  Thus  the  possibility  of  reducing 
the  causal  relation  to  one  of  contiguity  depends 
upon  the  view  of  the  nature  of  the  causal  relation 
which  we  take.  If  it  only  is  a relation  between  phe- 
nomena, it  is  nothing  but  a special  form  of  the  law 
of  contiguity,  in  which  an  antecedent  phenomenon 
called  a cause  is  joined  in  our  thoughts  with  a 
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consequent  phenomenon  called  an  effect.  If  it  is  a 
relation  believed  to  exist  between  that  which  is  a 
phenomenon  and  that  which  is  not  a phenomenon, 
although  the  former  is  always  associated  with  the 
latter,  the  connection  of  the  two  in  thought  exists, 
not  because  of  frequent  experience,  but  because  of 
being  given  in  an  original  or  very  primitive  inference. 
As  this  latter  is  the  view  which  we  have  maintained,* 
we  cannot  reduce  the  causal  relation  to  that  of 
contiguity. 

The  relations  of  similarity  and  contrast  have  very 
powerful  effect  in  recalling  previous  objects  of  in- 
tuition to  the  mind.  A single  sensation  of  any  kind 
leads  us  to  think  of  any  similar  sensation  of  the  same 
sense  which  we  have  previously  experienced.  So  a 
whole  complex  of  sensations  which  we  have  formed 
into  an  object  leads  us  to  think  of  other  similar 
objects.  Illustrations  of  this  are  so  numerous  and 
familiar  that  we  need  not  specify.  So  when  simi- 
larity is  made  conspicuous  by  its  absence — that  is, 
when  objects  are  strikingly  in  contrast  with  one 
another — the  one  has  a strong  tendency  to  recall  the 
other. 

The  other  relations  of  things  produced  by  the 
same  power  or  conversant  about  the  same  object,  of 
signified  and  signifying,  of  things  designated  by  the 
same  sound,  are  so  obviously  reducible  to  one  or 
other  of  the  preceding  that  we  need  not  give  to 
them  special  attention.  In  addition  to  those  which 
have  been  mentioned,  there  are  many  other  special 
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relations  which  may  form  a ground  of  association ; 
but  probably  there  are  none  which  might  not  be 
reduced  to  one  or  other  of  the  three  important  rela- 
tions to  which  we  have  referred — those  of  contiguity, 
causation,  and  similarity. 

§ 97.  Various  attempts  have  been  made  by  philo- 
sophers to  reduce  those  special  relations  which  form 
the  basis  of  association  into  more  general  laws. 
Prof.  Bain  reduces  them  to  two,  the  Laws  of  Con- 
tiguity and  Similarity,  Hamilton  and  others  to 
the  Laws  of  Simultaneity  and  Affinity.  A still 
higher  generalisation  reduces  all  these  to  one — that  of 
Redintegration,  first  announced  by  Augustine,  and 
afterwards  adopted  by  many  subsequent  philosophers. 
It  is  thus  stated  : Objects  that  have  been  previously 
united  as  parts  of  a single  mental  state,  tend  to  recall 
or  suggest  one  another.  This,  however,  is  so  ob- 
viously open  to  the  objection  that  it  does  not  account 
for  the  formation  of  new  associations  never  before 
perceived,  that  it  has  been  modified  into  what  has 
been  called  the  Law  of  Integration,  “ which  may  be 
defined  as  that  whereby  the  mind,  in  all  its  efforts, 
completes  a circle  of  thought — in  other  words,  brings 
a whole  into  all  its  representations.  If  we  suppose, 
for  example,  the  case  of  one  face,  from  some  point  of 
likeness  in  it,  suggesting  another,  let  us  see  what  is 
the  mental  process  which  takes  place.  The  mind,  on 
apprehending  the  particular  point  of  resemblance  in 
the  face  before  it,  immediately  begins  to  complete 
the  image  thereby  recalled.  It  feels  that  it  has  got  a 
part  of  a whole  formerly  familiar  to  it,  and  its 
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immediate  aim  is  to  bring  into  view  that  whole.  In 
ordinary  instances  the  image  completes  itself  in- 
stantaneously, and  we  are  not  therefore  conscious  of 
any  such  aim  ; but  in  some  instances,  it  is  only  after 
frequent  efforts  that  it  does  so  (as  when  we  see  a face 
resembling  one  that  we  cannot  yet  recall),  and  then 
we  become  distinctly  conscious  of  the  reproductive 
operation.  The  eye,  or  mouth,  or  whatever  part  of  the 
strange  face  is  recognised  as  familiar,  is  fixed  upon  by 
the  mind,  and  becomes  the  centre  of  a representative 
picture  which  the  mind  has  no  satisfaction  till  it 
has  completed.  In  the  case  of  the  law  of  contrast,  as 
when  night  suggests  day,  good,  evil,  a dwarf,  a giant, 
the  mental  process  is  still  more  obviously  of  this 
integrating  character.  For,  in  fact,  the  one  mental 
conception  here  directly  involves  the  other,  and  is 
only  fully  intelligible  in  relation  to  it.  Each  idea  is 
to  us  only  what  it  is  on  account  of  its  opposite.  In 
passing  from  the  one  to  the  other,  therefore,  the  mind 
is  simply  completing  the  complex  image,  one  side  of 
which  is  always  the  necessary  correlate  of  the  other. 
The  same  seems  to  hold  equally  true  of  the  law  of 
co-adjacency,  as  when  a certain  house  recalls  the 
friends  we  met — the  conversation  we  had  in  it ; or 
when  one  event  recalls  another  which  happened  at 
the  same  time In  speaking  thus  of  the  pro- 

cess of  reproduction  as  throughout  of  an  integrating 
character,  it  may  be  necessary  to  guard  against  our 
being  supposed  to  say  that  the  mind  necessarily 
impresses  a whole  upon  all  the  successive  train  of  its 
ideas.  This,  on  the  contrary,  we  know  it  frequently 
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does  not  do,  the  last  link  in  the  train  having  often  no 
relation  to  the  first  as  parts  of  a common  whole. 
Mental  succession  is  not  unfrequentlv,  as  in  reverie, 
a mere  straggling  array  of  scattered  images.  The 
integration  does  not  proceed,  as  it  is  not  necessary 
that  it  should,  all  along  its  course,  but  only  from 
step  to  step.  The  general  train  may  thus  present  a 
very  incongruous  mixture  of  ideas,  while  it  has  yet, 
at  every  step,  strictly  obeyed  the  great  law  of  mental 
development. 

“ We  may  further  observe  that  it  is  not  necessary, 
as  we  might  be  apt  to  think  from  a first  confused 
conception  of  the  law,  that  the  facts  of  a train  of 
association  should  have  previously  co-existed  in  the 
mind.  In  some  cases  they  have  co-existed,  and  to 
this  fact  of  their  co-existence  is  owing  their  tendency 
to  reproduce  one  another ; but  more  frequently  they 
have  had  no  such  previous  alliance  in  the  mind.  An 
object  never  before  perceived  may  suggest  an  old 
familiar  object;  while  again,  an  object  frequently 
perceived  may  suggest,  in  different  moments,  very 
different  and  even  quite  opposite  trains  of  thought. 
Were  it  not  for  this  characteristic  of  the  principle  of 
association,  the  field  of  our  knowledge  would  have 
been  comparatively  narrow,  confined,  as  it  must 
have  been,  to  the  relations  which,  from  actual  obser- 
vation, we  had  stored  up  in  our  minds.  We  would 
never  have  been  able  to  get  out  of  the  past  wheel  or 
circle  of  our  thoughts.  As  it  is,  the  suggestive 
capacity,  continually  started  by  everything  around 
us,  is,  in  all  active  and  cultivated  minds,  ever 
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entering  on  fresh  fields  of  intellectual  interest,  and 
acquiring  fresh  stores  of  knowledge.”* 


Section  III. 

KINDS  OF  REPRESENTATION. 

§ 98.  The  simplest  mode  in  which  the  representa- 
tive faculty  operates  is  illustrated  in  reverie.  Objects 
are  presented  before  consciousness  singly  or  in  groups, 
without  any  particular  order  and  without  any  con- 
nection with  a place  or  a time  in  which  they  have 
previously  been  known.  This  mode  of  representation, 
in  which  phantasms  are  isolated  from  their  deter- 
mining circumstances,  has  been  called  phantasy. 
Dreaming  is  a well-known  example  of  it.  Images 
come  spontaneously  into  the  mind,  and  are  supposed 
to  have  a present  reality.  These  images  may  be 
complete  in  themselves,  but  they  are  separated  from 
the  various  relations  in  which  they  may  have  been 
previously  observed.  This  phantasy,  this  simple 
bare  representation  of  images,  is  the  least  complex, 
and,  at  the  same  time,  the  least  perfect  mode  of 
representation.  It  usually  takes  place  in  a state  of 
mental  inactivity,  as  in  reverie  or  dreaming,  when 
there  is  no  voluntary  putting  forth  of  effort,  or  in 
some  abnormal  condition,  as  fever  or  insanity,  when 
the  images  of  a period  long  past  come  up  vividly 
before  consciousness,  although  perhaps  for  years 
they  had  been  dormant.  Thus,  in  simple  phantasy 
* Tulloch’s  Theism,  pp.  211-14. 
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the  mind  appears  to  be,  to  a great  extent,  passive ; 
there  is  no  voluntary  effort  to  fill  up  the  circle  of 
knowledge  connected  with  any  particular  phantasm. 
Since  this  imperfect  mode  of  representation  is  usually 
found  in  quiescent,  abnormal,  or  diseased  conditions 
of  the  organism,  physiologists  have  given  great 
attention  to  it  for  the  purpose  of  discovering  the 
organic  conditions  upon  which  the  power  of  repre- 
sentation depends.  As,  however,  we  are  not  at 
present  interested  in  this  question,  we  shall  proceed 
to  the  consideration  of  a more  perfect  mode  of 
representation,  and  one  with  which  we  are  more 
familiar. 

§ 99.  Memory  is  not  the  simple  representation  of 
phantasms  or  images  before  consciousness ; it  involves 
that,  and  something  besides ; the  additional  elements 
which  it  involves  appear  to  be  the  following : — 

(1.)  There  must  be  ’Recognition;  that  is,  the  image 
at  present  before  the  mind  is  known  to  be  the  same 
as,  although  numerically  different  from,  one  pre- 
viously known.  When  we  see  the  face  of  a friend 
whom  we  have  not  seen  for  a long  time  before,  we 
recognise  him — that  is,  we  know  that  we  have  seen 
him  before ; and  in  the  same  way,  when  an  image 
of  an  absent  friend  presents  itself  to  the  mind,  we 
recognise  it. 

(2.)  Memory  necessarily  involves  the  element  of 
time.  The  very  nature  of  recognition  implies  that 
the  present  act  of  the  mind  has  a reference  to  some 
past  time,  and  that  the  object  recognised  is  believed 
to  have  been  previously  known. 
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Although  there  may  he  many  other  circumstances 
connected  with  an  act  of  memory,  yet  these  three 
which  we  have  mentioned — the  simple  phantasm,  the 
recognition,  and  the  reference  to  a past  time — appear 
to  be  all  the  elements  which  are  essential  to  memory. 

§ 100.  Memory,  as  a form  of  representation,  we 
have  seen  to  be  essentially  an  integrating  process. 
Some  image  presents  itself  before  the  mind,  and  we 
recognise  it — that  is,  we  believe  that  we  have  known 
it  before  in  connection  with  a number  of  other  mental 
objects.  The  act  of  memory  is  not  complete  until  we 
are  able  to  recall  the  other  circumstances  with  which 
the  recognised  phantasm  was  originally  connected  in 
our  knowledge.  To  remember  a thing,  in  short,  is 
to  posit  the  image  of  the  thing  in  the  midst  of  a 
greater  or  less  number  and  variety  of  other  images 
in  connection  with  which  we  have  already  known  it. 
We  must  be  able  to  posit  it  in  time,  but  as  time  is 
known  to  us  only  by  a succession  of  events  or  images, 
the  giving  of  a position  in  time  to  the  object  of 
memory  implies  an  ability  to  say  what  events  pre- 
ceded, co-existed  with,  and  succeeded  it.  Hence, 
when  we  try  to  remember  an  event,  we  are  satisfied 
when  we  are  able  to  say  that  it  occurred  about  the 
same  time  as,  or  soon  after,  another  event  with  which 
we  are  more  familiar.  And  the  greater  the  number 
of  the  circumstances  or  events  in  the  midst  of  which 
we  are  able  to  posit  the  object  of  memory,  the  more 
complete  is  the  act  of  memory.  These  accompanying 
circumstances  may  be  of  any  kind ; may  be  sensations 
of  our  own  minds,  actions  performed  by  us  or  others, 
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objects  existing  in  space,  even  arbitrary  artificial 
signs  indicating  time,  place,  or  circumstance. 

§ 101.  There  are,  however,  forms  of  memory  in 
which  the  reference  to  time  does  not  appear  to  be 
essential.  A student  wishes  to  demonstrate  the  forty- 
seventh  proposition  of  the  first  book  of  Euclid ; but 
he  has  partially  forgotten  it.  He  does  not  attempt 
to  connect  his  partial  knowledge  with  anything  past. 
He  looks  at  the  figure  and  endeavours  to  recall  the 
relations  which  exist  between  the  different  parts  of 
which  it  is  composed.  And  a perfect  memory  of  this 
proposition  has  probably  no  reference  to  past  time  at 
all,  but  is  simply  a representation  of  the  lines  and 
angles  of  the  figure  before  the  mind,  with  a clear 
perception  of  the  relations  existing  between  them, 
and  of  the  conclusion  w7hich  follows  from  the  com- 
parison of  these  relations.  Similar  remarks  might 
be  made  with  reference  to  our  memory  of  other 
systems  of  knowledge. 

There  is  also  a form  of  memory  which  is  involved 
in  the  acquisition  of  practical  habits,  from  which  the 
element  of  time  appears  to  be  eliminated.  When  a 
musician  remembers  a piece  of  music,  it  is  not 
meant  merely  that  the  musical  notes  are  represented 
before  the  mind’s  eye  in  their  proper  order,  but  also 
that  he  can,  without  hesitation  or  difficulty,  strike 
with  his  fingers  upon  the  proper  keys,  and  produce 
in  quick  succession  the  sounds  indicated  by  the 
musical  characters.  And,  in  this  case,  the  want  of 
memory  consists  in  an  inability  to  think  of  the  par- 
ticular series  of  musical  notes  which  should  follow 
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or  precede  some  other  remembered  parts  of  the 
piece. 

Thus,  perhaps,  it  would  be  more  accurate  to  con- 
sider recognition  as  the  one  essential  characteristic 
of  memory  by  which  it  is  distinguished  from  simple 
representation ; and  to  add  that,  when  the  object  of 
memory  is  a past  event  in  our  own  lives,  the  act  of 
memory  involves  also  the  positing  of  its  object 
amongst  a greater  or  less  number  of  other  objects  or 
events  related  to  one  another  in  a past  time. 

§ 102.  There  is  another  mode  of  representation 
differing  from  simple  phantasy  in  having  a reference 
to  time,  and  differing  from  memory  in  referring  to 
future  instead  of  to  past  time.  This  we  call  expecta- 
tion or  prevision.  In  the  process  of  perception 
this  plays  a very  important  part.  The  different 
qualities  of  which  an  object  of  perception  is  composed 
have  been  so  constantly  found  in  our  experience 
united  together,  that  when  we  perceive  any  one  of 
them  we  expect  to  find  the  others.  We  have  always 
found  that  the  coloured  globular  body  which  we  call 
an  orange  contains  within  it  a pleasant  acid  juice 
and  several  seeds.  Whenever  we  see  an  orange,  we 
expect  to  find  within  it  what  our  past  experience  tells 
us  is  likely  to  be  there.  Thus,  expectation  is 
founded  upon  memory ; and  upon  the  constancy 
and  invariability  of  the  experience  with  which 
memory  furnishes  us  will  depend  the  confidence  of 
our  expectation.  The  perfection  of  expectation  is 
prevision.  The  astronomer  can  predict  with  certainty 
when  an  eclipse  of  the  moon  will  take  place,  because 
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his  calculations  are  founded  upon  a long  series  of 
accurately  observed  and  constantly  and  invariably 
recurring  phenomena.  The  weather-casts  of  the 
meteorologist  do  not  give  rise  to  the  confident  ex- 
pectation produced  by  scientific  prevision,  because 
the  phenomena  observed  are  exceedingly  variable 
and  inconstant,  and  it  is  known  that  there  may  be 
innumerable  disturbing  causes  at  work.  In  daily  life 
the  principle  of  expectation  is  of  the  greatest  practi- 
cal importance  in  guiding  our  conduct.  One  of  the 
forms  of  superstition  consists  simply  in  founding  an 
expectation  upon  some  sign  or  omen  which  is  con- 
nected by  tradition  with  the  event  expected.  The 
slightest  reflection  might  show  the  utter  want  of 
connection  between  the  sign  and  the  object  of  expec- 
tation ; but  the  association  has  been  formed  in  child- 
hood through  the  instructions  of  parents  or  relatives, 
and  even  after  reflection  has  shown  that  it  does  not 
conform  to  truth  or  reality,  its  power  can  scarcely 
ever  be  completely  overcome.  A reasonable  expec- 
tation is  founded  upon  the  remembered  or  well- 
attested  experience  of  ourselves  or  others.  We  be- 
come acquainted,  for  example,  with  persons,  and  have 
opportunities  of  observing  how  they  speak  or  act  in 
particular  circumstances.  We  form  an  estimate  of 
their  character — that  is,  we  construct  in  our  minds  a 
certain  kind  or  class  of  ideal  actions  which  we  expect 
them  to  perform  in  certain  circumstances.  The 
better  we  know  them,  the  greater  confidence  have  we 
in  our  expectations.  Thus,  in  all  the  circumstances 
of  life,  expectation,  reasonable  or  unreasonable,  is  an 
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important  guide  of  our  actions ; and  our  success  in 
life  to  a great  extent  depends  upon  the  carefulness 
and  ability  with  which  our  expectations  are  formed.* 


Section  IY. 

KINDS  OF  REPRESENTATION — CONTINUED. 

IMAGINATION.  ' 

§ 103.  The  power  , of  representation  possessed  by 
the  human  mind  is  exhibited  in  a still  more  im- 
portant form  than  any  which  we  have  yet  considered. 
Hitherto  we  have  studied  the  representing  power  in 
its  simpler  operations,  in  merely  recalling  in  their 
natural  order  the  objects  of  our  previous  knowledge. 
We  have  now  to  study  the  power  of  representation  as 
combined  with  various  other  powers  and  exerted  in 
various  interests.  And  in  this  form  of  the  operation 
of  the  representing  power,  we  shall  see  that  the 
objects  represented  are  modified  and  re-arranged  in 
various  wrays  to  suit  the  design  of  the  individual. 
This  form  of  representation  is  usually  called  the 
constructive  or  plastic  imagination,  to  distinguish  it 
from  the  simple  representation  of  objects  in  phantasy 
and  memory.  Before  proceeding  to  consider  the 
most  important  special  applications  of  the  imagina- 
tion, we  may  refer  to  certain  general  principles  of 
its  operation. 

* Although  the  most  essential  element  of  expectation  is  a mental 
representation  referred  to  a future  time,  yet  it  is  in  reality  founded 
upon  inference,  or  a kind  of  implicit  inference. 
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§ 104.  The  following  are  the  most  important  modes 
in  which  the  constructive  imagination  is  found  to 
operate : — 

(1.)  In  imagination,  there  may  be  a separation  of 
the  parts  or  qualities  of  which  any  object  is  made  up. 
We  can  imagine  a horse  without  its  head ; a flower 
without  its  colour  or  smell ; a bird  without  its  wings  ; 
a human  being  without  some  quality  or  character 
which  he  now  possesses. 

(2.)  In  imagination,  parts  or  qualities  thus 
separated  from  their  natural  relations  may  be  re- 
combined so  as  to  form  new  objects.  Centaurs, 
winged  bulls,  griffins,  &c.,  are  illustrations  of  this 
process. 

(3.)  In  this  reconstructive  process,  the  elements  of 
the  new  object  may  be  greatly  and  variously  modified, 
may  be  changed  in  shape,  size,  or  excellence,  either 
for  improvement  or  deterioration.  Conformity  to  the 
truth  of  nature  is  not  at  all  an  essential  feature  of 
the  product  of  imagination. 

(4.)  In  imagination,  when  we  wish  to  represent  to 
ourselves  something  unknown,  we  can  do  so  only  by 
employing  elements  taken  from  things  known.  We 
are  frequently  bound  to  believe  in  the  existence  of 
things  which  we  have  not  directly  known,  and  proba- 
bly can  never  know.  In  this  case  the  imagination 
clothes  the  unknown  with  forms  taken  from  the 
known. 

(5.)  In  the  object  which  the  imagination  constructs 
there  must  be  a certain  congruity  between  the 
elements  of  which  it  is  made  up,  in  order  to  render 


PSYCHOLOGY  OF  COGNITION, . 


169 


the  imaginative  act  possible.  To  imagine  a square 
circle,  for  example,  would  be  impossible. 

§ 105.  We  shall  now  study  the  operations  of  the 
imagination  as  they  are  found  in  the  most  important 
departments  of  human  mental  activity, — in  science, 
in  art,  in  ethics,  and  in  religion.  It  may  perhaps  be 
thought  somewhat  incongruous  to  unite  imagination 
with  science,  as  science  is  usually  supposed  to  deal 
only  with  known  facts.  But  the  truth  is  that  nearly 
all  the  great  discoveries  of  science  have  been  the 
result  of  an  effort  of  imagination  ; and  many  of  the 
greatest  men  who  have  advanced  scientific  knowledge 
have  been  men  gifted  with  a strong  constructive 
imagination.  Let  us  study  the  part  which  imagina- 
tion plays  in  the  progress  of  scientific  discovery. 
Some  phenomenon,  say  the  fall  of  rain  from  the 
clouds,  requires  to  be  explained.  It  is  observed 
that  dark  clouds  appear  in  the  sky ; the  light- 
ning flashes ; the  thunder  rolls ; the  rain  falls  in 
torrents.  The  cause  of  all  this  is  unknown,  and 
people  set  their  imagination  at  work  to  think  of 
what  the  cause  may  be.  In  other  words  they  frame 
an  hypothesis.  Now  in  all  cases,  the  nature  of  the 
hypothesis  framed  will  depend  upon  the  nature  and 
amount  of  the  knowledge  or  belief  possessed  by  the 
persons  who  frame  it.  The  uneducated  Hindu 
peasant  sees  the  dreadful  commotion  in  the  skies, 
and  imagines  that  the  elephant  of  Indra  is  up  there 
throwing  down  the  water  which  he  has  taken  from 
the  sea  with  his  trunk.  If  any  difficulty  presents 
itself,  it  will  soon  be  got  over  by  the  reflection  that 
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Indra  is  great  and  can  do  all  things.  This  is  an 
illustration  of  a very  primitive  kind  of  hypothesis 
framed  for  the  explanation  of  phenomena.  But  as 
men  advance,  they  observe  more  closely  the  phe- 
nomena of  nature.  Yapour  is  frequently  seen  rising 
from  the  surface  of  water;  especially  when  heat  is 
applied,  this  takes  place.  At  length  some  genius,  by 
an  effort  of  imagination,  sees  the  analogy  between 
the  formation  of  clouds  in  the  heavens  and  the 
accumulation  of  steam  in  a room  in  which  there  is 
heated  water.  This  observation  is  a hint  which  may 
assist  in  the  formation  of  a new  hypothesis.  One 
hint  after  another  of  a similar  kind  is  taken  advan- 
tage of,  until  everything  connected  with  the  thunder- 
storm is  found  to  be  analogous  to  some  well-known 
natural  operation.  Then  the  mind  is  satisfied  and 
the  hypothesis  becomes  a theory. 

§ 106.  The  foregoing  is  an  illustration  of  the 
manner  in  which  nearly  all  the  most  important 
scientific  discoveries  have  been  made.  Some  great 
series  of  natural  phenomena  requires  an  explanation. 
Its  cause  is  unknown,  or  people  are  dissatisfied  with 
the  explanation  hitherto  given.  The  imagination  of 
some  Newton  is  brought  to  bear  upon  the  problem. 
His  genius  enables  him  to  imagine  that  the  un- 
known cause  of  the  phenonema  in  question  is 
identical  with  the  cause  of  some  familiar  event ; 
he  sees  an  analogy  between  the  phenomena,  and 
he  imagines  an  identity  of  cause ; the  result  is 
a new  hypothesis.  After  the  formation  of  the 
hypothesis,  its  value  requires  to  be  tested  by 
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ascertaining  whether  it  is  able  to  explain  all  the 
phenomena. 

§ 107.  There  are  hypothetical  explanations  of  phe- 
nomena which  can  never  be  the  objects  of  direct  obser- 
vation, and  in  this  case  imagination  maybe  occupied  in 
an  endeavour  to  represent  them  before  the  mind.  The 
cause  of  the  sensation  of  light  or  colour,  for  example, 
is,  and  always  must  be,  hypothetical.  The  generally 
accepted  hypothesis  is  that  the  whole  of  space  is 
pervaded  by  a very  refined  ether,  and  in  that  ether 
vibrations  of  immense  minuteness  and  rapidity  are 
being  perpetually  propagated  in  straight  lines  from 
luminous  bodies.  These  vibrations,  striking  upon 
the  retina  of  the  eye,  cause  the  sensation  of  light. 
Now,  in  this  hypothesis  the  vibration  is  the  essential 
element ; the  ether  is  an  hypothetical  addition,  in- 
vented for  the  purpose  of  making  the  imagination  of 
the  vibration  possible.  A vibration  with  nothing 
to  vibrate  is  inconceivable ; hence  it  was  necessary  to 
invent  an  hypothetical  ether  in  which  the  vibration 
could  take  place.  But  in  imagination,  ether  is 
represented  as  simply  a refined  kind  of  atmosphere ; 
and  the  vibrations  are  represented  as  analogous  to 
what  we  are  able  to  observe  when  we  look  at  a 
distant  object  through  a column  of  heated  air. 
Thus  imagination  represents  the  unknown  cause  of 
our  visual  sensations  by  analogy  from  phenomena 
which  we  know.  We  clothe  the  unknown  with 
forms  taken  from  the  known.  But  it  must  be 
remembered  that  this  does  not  remove  the  hypothe- 
tical character  of  the  explanation.  That  which,  from 
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its  nature,  can  never  be  presented  to  consciousness, 
can  never  be  truthfully  represented  in  imagination. 
But  yet  it  is  necessary,  when  we  think  of  hypothe- 
tical causes  which  from  their  nature  are  unknown, 
that  we  should  imagine  them  as  invested  with  a 
phenomenal  clothing  something  analogous  to  what  we 
have  knowm.  Such  is  the  limitation  of  the  human 
mind. 

§ 108.  We  now  proceed  to  examine  the  operations 
of  the  imagination  as  found  in  the  production  of 
works  of  art. 

In  the  ordinary  mechanical  arts,  the  chief  exercise 
of  the  imagination  is  seen  in  the  skilful  adaptation 
of  means  to  ends.  Some  work  requires  to  be  done  ; 
the  mechanical  genius  is  able  to  see  what  particular 
means,  or  what  combination  of  means,  will  suffice  to 
do  the  work.  The  means  at  hand  are,  generally 
speaking,  of  two  kinds ; artificial  instruments,  and 
natural  forces.  A great  deal  of  genius  has  been,  at 
different  times,  shown  in  devising  plans  for  con- 
necting the  latter  with  the  former,  for  connecting 
the  natural  forces  of  the  world  with  the  artificial 
instruments  of  man’s  construction.  The  windmill, 
the  water-wheel,  the  steam-engine,  the  electrical 
machine  are  all  illustrations  of  this  connection. 
And  the  imagination  of  mechanical  inventors  has 
been  chiefly  exerted  in  devising  schemes  for  getting 
hold  of,  governing,  guiding,  or  modifying  the  various 
forces  of  nature. 

§ 109.  In  the  fine  arts,  we  have  a higher, 
although  perhaps  not  a more  useful,  exercise  of  the 
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imagination.  Poetry,  painting,  sculpture,  music,  chap.  iv. 

SECT  IV 

and  architecture  are  the  usually  recognised  fine  arts.  _ 1 1 

In  the  whole  of  these  the  imagination  is  exercised  in 
calling  up  and  combining  images  in  the  mind  fitted 
to  express,  or  to  excite,  some  emotion.  The  artist 
exerts  his  skill  thus  for  an  aesthetic  purpose  of  ex- 
citing pleasant  emotions.  But  art  is  also  frequently 
employed  to  excite  in  the  mind  emotions  of  sub- 
limity, fear,  horror,  or  disgust.  In  all  cases  the  imagi- 
nation is  exerted  in  the  construction  of  an  object, 
or  the  composition  of  a work,  which  shall  be  fitted  to 
call  forth  in  the  mind  of  the  observer  the  particular 
emotion  or  combination  of  emotions  designed  to  be 
produced.  And,  generally  speaking,  it  is  by  the 
study  of  nature,  and  the  constructing  of  the  wrork  of 
art  after  the  analogy  of  nature,  that  the  designed 
effect  can  be  successfully  brought  about.  The  artist 
can  only  employ  the  materials  which  nature  gives 
him,  and  whether  he  tries  merely  to  imitate  nature 
or  to  produce  something  better  than  nature,  his 
imagination  must  be  employed  in  moulding,  re- 
forming, or  idealising  natural  things. 

§ 110.  In  poetry,  the  physical  material  with  which  Poetry. 
the  artist  produces  his  effect  is  language.  But 
the  words  are  only  the  signs  of  the  mental  objects  of 
the  poet’s  imagination ; and  it  is  in  the  calling  up 
and  arrangement  of  these  mental  objects  that  the 
poetical  imagination  consists.  Hence  versification, 
rhyme,  and  other  mechanical  contrivances  are  not 
essential  to  the  poet’s  art.  If  the  language  employed 
is  fitted  to  call  up  the  same  ideas  in  the  mind  of  the 
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hearer  as  in  the  mind  of  the  poet,  that  is  all  that  is 
required  of  it.  The  aim  of  the  poet,  then,  is,  by 
means  of  words,  to  conjure  up  before  the  mind  of  his 
hearer  or.  reader,  images  of  such  a nature  as  shall 
excite  the  special  kind  of  emotion  which  he  desires 
to  excite.  There  are  various  species  of  poetry  in 
which  this  is  attempted,  and  perhaps  it  is  difficult  to 
find  amongst  them  a common  characteristic.  But, 
generally  speaking,  it  appears  essential  to  the  pro- 
duction of  the  effect  that  there  should  be  a certain 
illusion  produced  on  the  mind  of  the  hearer.  He 
must  be  made  for  the  moment  to  believe  in  the 
reality  of  what  he  only  imagines.  The  true  artist 
realises  the  products  of  his  imagination.  Hence  a 
highly  poetical  imagination  is  sometimes  thought  to 
be  akin  to  madness. 


“ Lovers  and  madmen  have  such  seething  brains, 

Such  shaping  fastasies,  that  apprehend 
More  than  cool  reason  ever  comprehends. 

The  lunatic,  the  lover  and  the  poet 
Are  of  imagination  all  compact : 

One  sees  more  devils  than  vast  hell  can  hold — 

That  is,  the  madman  : the  lover,  all  as  fiantic, 

Sees  Helen’s  beauty  in  a brow  of  Egypt : 

The  poet’s  eye,  in  a fine  frenzy  rolling, 

Doth  glance  from  heaven  to  earth,  from  earth  to  heaven ; 

And  as  imagination  bodies  forth 
The  forms  of  things  unknown,  the  poet’s  pen 
Turns  them  to  shapes,  and  gives  to  airy  nothing 
A local  habitation  and  a name.” 

A Midsummer  Night's  Dream, — Act  v.  Sc.  i. 


Subjects  of 
poetry. 


§ 111.  The  most  important  objects  of  the  poet’s 
imagination  are  scenes  in  nature,  historical  eyents, 
facts  of  human  life,  different  types  of  human 
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character,  and  the  various  objects  of  the  unknown 
spiritual  world.  All  these  classes  afford  innumerable 
and  infinitely  varied  objects  suitable  for  the  excite- 
ment of  the  most  varied  emotions  in  the  human 
mind.  It  would  be  impossible  within  our  limited 
space  to  enter  into  a full  discussion  of  the  questions 
which  suggest  themselves  in  connection  with  this 
subject.  But  there  are  two  types  of  the  poetical 
imagination  to  which  we  must  refer.  One  of  these 
we  may  call  the  descriptive;  the  other,  the  dramatic. 
In  the  former  there  is  an  ability  to  describe  scenes 
and  events,  it  may  be  with  great  accuracy  and  great 
beauty,  as  seen  from  the  poet’s  own  subjective  stand- 
point ; in  the  latter  there  is  an  ability  to  construct  an 
ideal  character,  quite  distinct  from  the  poet’s  own 
character,  and  imagine  the  feelings,  words,  and 
actions  suitable  to  that  character.  Byron  is  an 
illustration  of  the  first ; Shakespeare  of  the  second. 
Byron’s  ‘ Childe  Harold  ’ is  admirable,  because  it  is 
descriptive,  and  he  was  able  to  describe  with  elegance, 
and  indulge  in  the  most  appropriate  reflections 
regarding  the  objects  of  his  description.  Byron’s 
dramas  are  failures,  because  every  character  is  just 
himself  disguised.  Shakespeare  was  able  completely, 
in  his  dramatic  efforts,  to  divest  himself  of  his  own 
character,  as  it  were,  and  assume  that  of  the  person 
whom  his  imagination  created.  Thus  he  was  able  to 
construct  a wonderful  variety  of  characters ; and  in 
every  case  he  has  ascribed  to  them  the  feelings, 
words,  and  actions  which  everybody  will  acknow- 
ledge as  natural  to  these  characters.  In  this 
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wonderful  power  of  forgetting  himself,  and  being 
able  to  imagine  how  all  kinds  and  descriptions  of 
people  felt  and  would  naturally  act  in  particular 
circumstances,  lies  the  greatness  of  Shakespeare. 

§ 112.  Painting  and  sculpture  differ  from  poetry 
in  being  more  restricted  as  to  objects  presented  to  the 
imagination,  and  in  employing  a different  material 
as  the  sign  of  those  objects.  The  poet  can  roam  un- 
restrained in  every  field  which  his  imagination  can 
reach;  the  painter  and  the  sculptor  can  represent 
only  what  were  originally  objects  of  sight.  In  a very 
primitive  period  of  the  history  of  civilisation — in 
Egypt,  in  Babylon,  and  in  India — the  sculptor’s  art 
was  employed  in  the  representation  of  the  national 
ideas  of  the  deity.  The  huge  size,  and  the  grotesque 
construction,  of  the  figures  which  have  been  preserved 
to  this  day,  reveal  to  us  the  nature  of  the  religious 
imagination  of  the  people  of  these  old  days.  The 
different  parts  of  human  and  animal  bodies,  fearfully 
exaggerated  in  size  and  proportions,  and  strangely 
combined  together,  are  formed  by  the  artist  into  huge 
and  uncouth  figures,  intended  to  express  the  qualities 
which  the  people  attributed  to  their  deities.  In 
Greece,  the  painter’s  and  the  sculptor’s  art  became 
more  natural ; the  imagination  was  exercised  to  pro- 
duce beautiful  figures  and  features  which  should 
imitate,  or  even  emulate,  nature  ; the  exaggeration 
and  the  grotesqueness  of  the  old  artists  were  dis- 
carded, and  art  was  cultivated  for  the  sake  of  grace 
and  beauty.  The  artist  did  not  merely  seek  to 
express  with  truthfulness  the  beauty  of  nature,  but, 
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by  combining  the  most  beautiful  forms  which  could 
be  discovered  into  one  figure,  or  by  idealising  those 
combinations  of  features  or  qualities  which  are 
found  in  nature,  he  sought  to  surpass  the  beauty  of 
nature  in  his  imaginary  beau  ideal. 

§ 113.  Music,  like  the  other  fine  arts,  was  origin- 
ally enlisted  in  the  service  of  religion.  Like  poetry, 
it  appeals  to  the  sense  of  hearing  instead  of  the  eye ; 
but  its  material  consists  of  musical  notes  instead  of 
articulate  words.  The  arts  of  the  musician  and  the 
poet  were  originally  usually  combined  together  ; the 
bard  chanted  his  own  or  other  people’s  productions. 
But  in  time  a partial  separation  took  place,  and  the 
art  was  cultivated  for  the  sake  of  the  pleasing 
emotions  excited  by  the  melody  and  the  harmony 
of  musical  sounds.  The  power  of  music  over  the 
emotional  part  of  man’s  nature  is  illustrated  in  the 
mythical  legends  of  ancient  times  regarding  Orpheus 
and  his  lyre ; we  have  a fine  description  of  it  in 
Dryden’s  famous  Ode  on  4 Alexander’s  Feast ;’  and  in 
the  musical  recitations,  by  the  Indian  pandits,  of  the 
Bamayana  and  the  Mahabharata  in  the  present  day, 
we  have  a survival  of  what  was  no  doubt  common  in 
Homeric  and  Yedic  times.  The  effort  of  the  imagi- 
nation in  music  is  exerted  not  merely  to  produce  a 
succession  of  pleasing  sounds,  but  chiefly  to  produce 
a succession  of  sounds  which  shall  harmonise  with  and 
express  certain  emotions.  It  is  this  relation  of  the 
musical  sounds  to  our  emotional  nature  which  gives 
to  music  all  its  power.  There  is  one  style  of  music 
suited  to  cheerful  social  festivities ; another  to  the 
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mournful  solemnities  of  the  funeral  procession  ; 
another  to  the  measured  tread  of  armed  men  ad- 
vancing to  the  field  of  battle.  And  the  art  of  the 
musician  is  exhibited  in  adapting  his  musical  com- 
positions to  the  nature  of  the  emotions  which  he 
wishes  to  excite,  or  with  which  he  wishes  his  piece 
to  harmonise. 

§ 114.  The  art  of  architecture  originated  in  an 
attempt  to  beautify  and  adorn  the  temples  of  religion 
or  the  houses  of  the  wealthy.  There  is,  therefore,  in 
this  art  a combination  of  beauty  with  utility.  A 
regard  to  usefulness  and  stability,  therefore,  ought  to 
govern  the  architect  in  deciding  upon  the  principal 
parts  of  the  building ; these  qualities  being  secured, 
the  imagination  is  at  liberty  to  add  such  lines  and 
figures  of  beauty  as  may  seem  suitable.  The  art  of 
the  architect  at  different  times  has  invented  a con- 
siderable variety  of  style  in  the  structure  and  orna- 
mentation of  buildings,  for  a description  of  which  we 
must  refer  the  reader  who  wishes  to  pursue  the 
subject  to  the  numerous  works  of  professional  men 
who  have  devoted  themselves  to  the  subject. 

We  have  now  concluded  our  brief  account  of  the 
different  special  modes  in  w7hich  the  constructive 
imagination  of  the  artist  operates,  and  with  one 
remark  we  dismiss  the  subject.  The  exercise  of  the 
imagination  in  the  study,  or  in  the  construction,  of 
wrorks  of  art  is  fitted  to  have  an  ennobling  and 
refining  effect  upon  the  mind.  It  turns  away  the 
attention  from  gross,  vulgar,  and  merely  sensuous 
objects;  and,  if  properly  directed,  cultivates  those 
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higher  and  purer  emotions  which  give  to  human  life 
its  best  pleasures  and  to  human  character  its  greatest 
excellences. 

Section  Y. 

KINDS  OF  REPRESENTATION — CONTINUED. 

IMAGINATION  IN  ETHICS  AND  RELIGION. 

§ 115.  In  practical  life  the  activity  of  men  is 
directed  to  the  attainment  of  some  End.  The  Ends 
which  men  propose  to  themselves  are  very  various  : 
pleasure,  wealth,  power,  fame,  and  many  others. 
But  in  every  case  the  End  of  a man’s  life  is  the 
product  of  his  constructive  imagination ; it  is  an 
ideal  composed  of  all  the  elements  which,  from  his 
nature,  he  is  led  to  think  desirable.  The  ethical 
ideal  must  always  be  constructed  out  of  materials 
furnished  by  the  actual.  In  our  experience  we  enjoy 
many  pleasures ; but  we  think  of  pleasures  better 
and  more  lasting  than  those.  In  our  experience 
we  perform,  or  we  witness  performed  by  others, 
actions  which  we  approve  of,  which  we  consider 
praiseworthy ; but  we  are  able  to  conceive  better, 
more  generous,  or  more  noble  actions.  In  short,  we 
are  able  in  our  imagination  to  rise,  as  it  were,  above 
our  experience,  and  from  what  is  to  construct  the 
ideal  of  what  ought  to  be.  We  are  not  here  concerned 
with  the  nature  of  the  power  by  which  we  are  able 
to  perceive  the  ought  or  duty.  That  is  a question  of 
ethics.  But  we  may  examine  briefly  the  nature  of 
the  process  by  which  the  ethical  ideal  is  constructed. 
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§ 116.  In  all  men  there  are  certain  primary  in- 
stinctive impulses  and  springs  of  action : appetites, 
desires,  passions.  A person  who  is  completely  under 
the  control  of  these,  who  is  governed  by  them  with- 
out reference  to  the  feelings  or  the  interests  of  others, 
is  absolutely  immofal.  To  be  moral  implies  that 
these  natural  impulses  are  controlled  and  regulated 
by  the  voluntary  power  of  the  individual  with  re- 
ference to  some  worthy  end.  But  they  will  never 
be  controlled  unless  the  individual  sees  that  their 
uncontrolled  exercise  leads  to  evil — that  is,  unless 
he  sees  that  there  is  some  higher  good  to  be  attained 
by  controlling  them.  The  conception  of  this  higher 
good  is  the  ideal  which  he  forms.  The  general 
effect  of  the  formation  of  an  ethical  ideal  is  to  make 
one  dissatisfied  with  himself,  to  make  him  feel  that 
there  is  an  excellence  of  character  to  which  he  has 
not  yet  attained.  There  is  thus  a conflict  produced 
between  the  actual  impulses  and  desires  on  the  one 
hand,  and  the  ethical  idea  on  the  other,  as  to  which 
of  the  two  shall  govern  the  conduct.  The  result  of 
this  conflict  is  of  the  most  momentous  importance  to 
the  happiness  and  welfare  of  the  individual. 

§ 117.  With  reference  to  the  history  of  the  forma- 
tion of  the  ethical  ideal  it  is  difficult  to  speak  with 
definiteness.  The  ideal  of  one  person  is  often  widely 
different  from  that  of  another ; of  one  nation  from  that 
of  another.  There  caij  be  no  doubt  but  an  ideal  of 
some  kind  is  usually  formed  by  every  one  by 
means  of  reflection  upon  the  comparative  worth  of 
different  aims  or  objects  in  life.  But  the  greatest 
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influence  is  undoubtedly  exerted  by  people  or  nations 
coming  into  contact  with  those  who  have  higher 
moral  conceptions  than  themselves.  The  power 
which  a man  of  true  moral  worth  sometimes  pos- 
sesses in  guiding  the  formation  of  an  ethical  ideal  in 
the  minds  of  others  is  very  great.  Thus,  it  is  true 
in  the  history  of  morals  that  it  is  very  slowly,  and 
with  great  difficulty,  if  at  all,  that  an  isolated  race 
can  rise  to  a higher  moral  elevation;  while  the 
influence  of  an  individual  or  of  a nation  possessed  of 
high  moral  qualities  upon  a race  not  so  favoured  is 
sometimes  enormous. 

§ 118.  The  efforts  of  the  imagination  in  religion 
are  chiefly  exerted  in  constructing  a representation 
of  the  object  of  religious  worship.  Amongst  lower 
and  uncivilised  races  the  imagination  is  usually 
assisted  by  the  mechanical  construction  of  actual 
material  idols  or  images.  But  the  representation  of 
Deity  under  material  forms  degrades  our  conception 
of  a spiritual  Being,  and  amongst  all  monotheistic 
races  the  representations  of  the  Deity  are  mental. 
The  idea  of  Deity  which  the  human  imagination 
constructs  has  varied  greatly  at  different  times  and 
amongst  different  peoples.  It  is  also  a very  complex 
idea — perhaps  the  most  complex  which  can  be  formed. 
But  the  most  important  elements  which  have  been 
comprehended  in  it  appear  to  be  the  following  : The 
Deity  is  imagined  as  the  all-powerful  and  all-in- 
telligent First  Cause,  the  Moral  Governor,  and  the 
Universal  Father.  The  first  of  these  elements  of  the 
conception  identifies  God  as  the  source  and  the  guide 
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of  the  various  physical  forces  of  nature ; the  second 
attributes  to  Him  the  moral  control — that  is,  the 
rewarding  and  punishing  of  human  actions;  the 
third  represents  Him  as  having  a direct  and  special 
interest  in  the  welfare  of  all  His  creatures. 

§ 119.  Much  might  be  said  regarding  the  difficulty 
of  uniting  these  various  elements  in  one  complex 
representation,  and  regarding  the  many  very  im- 
perfect and  distorted  conceptions  which  have  been 
formed.  But  we  can  at  present  only  point  out  that 
the  imagination  can  construct  the  idea  of  God  only 
by  analogy  from  things  known.  And  as  the  qualities 
of  our  own  human  nature,  either  known  to  ourselves 
by  consciousness  or  presented  to  us  in  the  lives  of 
others,  are  the  most  noble  objects  of  our  experience, 
they  are  naturally  the  types  from  which  our  con- 
ception of  Deity  is  formed.  The  idea  of  God  as  our 
moral  Ruler  and  our  Father  being  constantly  kept 
before  the  mind,  there  can  be  no  doubt  but  the 
influence  of  this  idea  over  conduct  and  life  is  greater 
than  that  of  any  other.  When,  by  an  individual, 
duty  is  performed  and  good  is  done  “ as  ever  in  his 
great  task-master’s  eye,”  there  is  the  highest  attain- 
able guarantee  that  he  is  worthy  of  any  trust  which 
may  be  reposed  in  him. 
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Section  YI. 

PECULIARITIES  OF  REPRESENTATION. 

§ 120.  There  are  great  differences  between  dif- 
ferent people  with  reference  to  their  power  of  re- 
calling particular  classes  of  facts.  Some  people  have 
peculiar  ability  in  remembering  names ; others  in 
remembering  faces  ; others  in  remembering  dates.  It 
may  perhaps  be  assumed  as  a general  principle  that 
when  any  event  or  circumstance  has  excited  a strong 
interest  in  an  individual’s  mind,  it  will  be  easily  and 
readily  recalled  afterwards.  The  power  of  memory 
may  be  very  greatly  cultivated  by  a suitable  kind 
of  training.  Generally  speaking,  it  may  be  laid 
down  as  a rule,  that  the  cultivation  of  the  habit  of 
giving  close  attention  to  any  subject  of  study,  and 
obtaining  a comprehensive  and  systematic  knowledge 
of  it,  is  the  most  important  condition  of  being  able 
afterwards  to  recall  it.  There  are,  however,  many 
artificial  systems  of  mnemonics  which  chiefly  depend 
upon  some  principle  of  association.  Particular  names 
or  particular  dates  are  associated  in  pronunciation 
with  some  arbitrary  sign  which  serves  to  recall  that 
which  is  signified.  Some  system  of  this  kind  is 
frequently  resorted  to  for  the  purpose  of  enabling 
students  to  pass  examinations.  An  artificial  system 
of  mnemonics  of  this  kind  is  just  as  useless  as  the 
system  of  examination  which  renders  it  necessary. 

§ 121.  There  are  many  peculiarities  which  we 
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might  mention  in  the  series  of  representations  which, 
in  the  minds  of  different  persons,  are  suggested  by  f 
particular  objects.  To  different  travellers  going  I 
along  a road  or  visiting  places  of  interest,  the  objects  i 

presented  to  the  eye  will  suggest  to  the  mind  widely  ■ 

different  lines  of  reflection.  The  artist,  on  visiting  ' 
the  Falls  of  Niagara,  will  admire  the  grandeur,  the 
sublimity  of  the  scene ; the  practical  uncultured 
American  will  think  of  the  great  loss  of  water-  * 
power  which  might  be  utilised  in  driving  number- 
less mills.  The  followers  of  particular  professions 
have  peculiar  lines  of  reflection  naturally  suggested 
to  them  by  the  objects  of  their  knowledge.  These 
peculiarities  in  the  series  of  representation  depend 
upon  the  circumstances  of  the  individual — upon  age, 
sex,  country,  education,  social  position,  prevailing 
feature  of  character,  and  many  other  things  which 
might  be  specified. 

That  which  gives  to  this  subject  its  greatest  im- 
portance is  the  practical  effect  exerted  upon  one’s 
character  and  welfare  by  the  spontaneous  series  of 
representations  which  pass  through  the  mind.  The 
mind  is  very  injuriously  affected  by  continually 
indulging  in  thoughts  of  sensuous  pleasures,  by 
cherishing  feelings  of  anger  or  unworthy  suspicions 
towards  others,  by  thinking  always  of  difficulties  and 
hardships  and  thus  taking  a gloomy  view  of  life. 
And  it  should  be  remembered  that  there  is  a certain 
voluntary  power,  which  every  one  has  to  a certain 
degree,  and  ought  to  cultivate,  of  regulating  and 
controlling  the  representations  of  his  mind.  By 
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a voluntary  effort  one  is  able  to  banish  from  his 
mind  evil  and  injurious  reflections,  and  dwell  upon 
those  of  a better  and  more  ennobling  kind.  And 
the  exercise  of  this  voluntary  power  is  perhaps  the 
most  important  element  in  self-culture.  There  is 
scarcely  any  power  which  one  can  possess  so  valua- 
ble to  him  as  that  of  self-control,  and  this  not 
merely  the  control  of  external  expression  and  action, 
but  of  the  feelings  and  thoughts  of  the  mind. 

§ 122.  In  the  constructive  imagination,  also,  there 
are  important  differences  to  be  noted  between 
different  individuals.  And  here,  perhaps  to  a greater 
extent  than  in  any  other  department  of  the  human 
mind,  we  may  observe  inherited  peculiarities.  Poeta 
nascitur,  non  jit.  The  mechanical  genius,  the  poet, 
the  musician,  the  painter,  the  sculptor,  and  the 
architect — if  they  are  not  mere  mechanics,  but  foets, 
makers , men  of  creative  genius — are  lorn.  They 
bring  with  them  into  the  world  the  capabilities  of 
becoming  what  they  afterwards  become,  and  what 
they  could  never  become  were  it  not  for  the  in- 
born genius  which  they  have  brought  with  them. 
Remarkable  examples  might  be  given  of  persons 
who,  at  a very  early  age,  have  exhibited  powers 
in  mathematics,  in  music,  in  poetry,  in  sculpture, 
which  could  not  possibly  have  been  acquired  by 
education,  and  which  must  have  been  inherited. 
But  from  whom  the  inheritance  has  been  derived, 
and  how  it  is  been  transmitted,  will  probably  always 
remain  insoluble  problems. 
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Section  YII. 

REPRESENTATION  OF  ABSTRACTIONS. 

§ 123.  It  is  frequently  necessary  to  withdraw  the 
mind  from  some  of  the  qualities  of  objects  for  the 
purpose  of  giving  undivided  attention  to  others. 
This  process  is  called  abstraction.  The  quality  or 
qualities  to  which  attention  is  given  are  properly 
said  to  be  prescinded  from  the  others ; the  mind  is 
properly  said  to  be  abstracted  from  the  qualities  to 
which  attention  is  not  given.  In  ordinary  usage, 
however,  this  distinction  is  not  attended  to,  and  the 
quality  singled  out  for  special  attention  is  said  to  be 
abstracted  from  the  others,  and  is  usually  called  an 
abstraction.  There  may  be  abstraction  from  indi- 
vidual objects  of  perception,  as  where  the  colour 
or  the  figure  of  an  object  is  attended  to  apart  from 
its  other  qualities.  And  we  have  now  to  consider 
how  the  representative  faculty  operates  with  reference 
to  these  abstractions. 

§ 124.  Considering  first  the  qualities  of  a body 
which  correspond  to  special  sensations,  we  observe 
that  the  representation  can  be  effected  only  by  the 
help  of  the  special  organ  of  sensation  concerned  in  the 
original  intuition.  A colour  can  only  be  represented 
in  connection  with  the  eye ; a smell  in  connection 
with  the  nose ; and  so  on.  Thus,  by  the  aid  of  the 
organs  of  sense,  a representation  may  be  made  of 
particular  qualities  abstracted  from  an  object.  But 
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there  is  a series  of  so-called  qualities,  consisting  of 
extension,  figure,  position,  and  other  modes  of  space, 
which  must  not  be  confounded  with  those  qualities 
that  are  the  correlatives  of  sensations.  Qualities 
that  are  the  correlatives  of  sensations  are  represented 
by  the  aid  of  the  one  special  sense-organ  with 
which  they  are  peculiarly  connected.  Extension 
may  be  represented  in  connection  with  any  sensa- 
tion located  anywhere  in  the  sensorium,  but  notably 
in  connection  with  the  sensations  of  colour  and 
the  tactual  sensation.  It  is  to  be  observed,  further, 
that  the  connection  in  representation  between  the 
phantasms  of  colour  and  touch  on  the  one  hand,  and 
the  idea  of  extension  on  the  other,  is  inseparable.  It 
is  impossible  to  represent  a colour  or  a tactual 
sensation  except  as  occupying  some  form  of  space. 
And  in  so  far  as  any  sensation  is  specially  located 
in  any  part  of  the  sensorium,  the  same  inseparable 
connection  with  some  form  of  space  is  found  to  exist. 
We  conclude,  then,  that  we  are  able  to  represent  the 
qualities  of  bodies  which  correspond  to  our  sensa- 
tions apart  from  one  another;  that  we  can  make 
abstraction  of  the  colour,  or  the  smell,  or  the  hard- 
ness, or  the  taste  of  an  object,  and  represent  any- 
one of  them  apart  from  the  others.  But  when  we 
attempt  to  represent  colour  or  hardness  we  are  com- 
pelled to  join  some  form  of  extension  with  them ; 
there  is  such  an  inseparable  connection  between  the 
two  that  a separation,  even  in  thought,  is  impossible. 

§ 125.  Let  us  consider  now7  the  nature  of  our 
representation  of  extension  or  space.  Extension  or 
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space,  considered  apart  from  the  objects  which  occupy 
it,  is  undoubtedly  an  abstraction.  Extension,  we 
have  seen,  is  the  form  of  which  the  colour,  hardness, 
and  other  qualities  of  bodies  are  the  matter.  And 
the  question  arises,  whether  we  can  represent  the 
form  apart  from  the  matter ; wre  have  already  seen  that 
we  cannot  represent  the  matter  apart  from  the  form, 
and  a little  reflection  will  convince  us  that  the  reverse 
is  equally  true.  The  representation  of  pure  space,  or 
pure  empty  extension,  is  an  impossibility.  For  when 
we  attempt  to  represent  space,  we  invariably  do  so  by 
thinking  of  the  possibility  of  moving  through  it.  We 
think  that,  no  matter  how  far  we  travel  through  space, 
there  is  still  a possibility  of  going  farther.  And  if 
we  attempt  to  conceive  a limited  portion  of  space  we 
must  do  so  by  connecting  it  with  some  sensible  boun- 
dary, or  some  collections  of  qualities,  or  some  pos- 
! sibilities  of  motion.  This  impossibility  of  representing 
pure  space  apart  from  the  idea  of  some  qualities 
j occupying  it,  or  some  objects  moving  through  it, 
might  be  inferred  from  the  nature  of  our  conception 
of  space.  It  is  an  abstract  formed  from  particular 
relations  of  extension.  But  extension  is  the  form  of 
intuition,  the  form  in  which  objective  phenomena  are 
perceived.  But  the  form  of  phenomena  is  not  itself 
a phenomenon,  and  we  therefore  need  not  expect  it 
to  be  capable  of  being  represented  as  one.  The 
doctrine  which  we  have  maintained  regarding 
our  representation  of  space  does  not  affect  the 
| question  as  to  the  nature  of  its  actual  objective  ex- 
j istence.  That  is  a question  which  belongs  rather  to 
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metaphysics  than  psychology,  and  which,  therefore, 
we  shall  not  at  present  discuss. 

§ 126.  In  considering  the  possibility  of  represent- 
ing logical  abstractions,  we  must  anticipate  a little, 
and  suppose  the  reader  to  be  familiar  with  the  nature 
of  the  process  to  be  afterwards  described.  The  great 
majority  of  the  words  in  every  language  are  the 
names  of  classes  of  objects — as  man,  triangle,  tree, 
river ; and  the  question  we  have  at  present  to  con- 
sider is,  how,  if  at  all,  can  we  represent  to  our  minds 
the  objects  indicated  by  words  such  as  these  ? And 
it  must  be  remembered  that  there  are  in  nature  no 
things  corresponding  to  these  general  names.  There 
are  plenty  of  individual  men,  tall  or  short,  black, 
white,  brown,  or  olive ; but  there  is  no  such  thing  as 
man  in  general  as  distinguished  from  particular  in- 
dividuals. So  there  are  triangles  equilateral,  scalene, 
right-angled,  and  so  on ; but  triangle  in  general  is 
unknown.  A little  reflection  will  show  not  only  that 
such  a thing  as  man  in  general  does  not  exist  in 
nature,  but  that  it  is  incapable  of  being  represented 
to  the  imagination.  For  if  we  attempt  to  represent 
what  we  mean  by  man  to  our  mind,  we  shall  find 
the  representation  assuming  some  particular  form,  and 
colour,  and  other  qualities.  We  cannot  help  it.  And 
in  the  same  way  of  all  other  names  which  indicate 
classes  of  objects.  It  is  impossible  to  represent  the 
connotation  of  a general  name,  as  for  example,  trian- 
gularity, without  bringing  in  along  with  it,  more  or 
less  definitely,  the  other  qualities  or  parts  belonging 
to  some  particular  objects  of  the  class. 
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§ 127.  It  may  be  asked,  then,  how  are  we  able  to 
understand  the  definition  of  a class  of  objects,  as,  for 
example — A triangle  is  a figure  bounded  by  three 
lines  ? Into  the  definition  there  are  not  introduced 
any  peculiarities  belonging  to  particular  triangles, 
and  yet  we  are  able  to  understand  its  meaning.  The 
explanation  of  this  is  probably  to  be  found  in  the 
relation  between  language  and  the  object  of  thought. 
When  a word  has  become  attached  to  a particular 
object  or  class  of  objects,  it  may  frequently  be  used 
without  bringing  into  the  mind  the  things  denoted 
by  it.  And  especially  when  words  have  become  very 
familiar,  they  are  joined  together  in  propositions,  and 
the  propositions  are  assented  to,  although  there  is  in 
the  mind  no  attempt  to  realise  their  meaning.  Thus 
a familiar  proposition,  such  as,  A triangle  is  a three- 
sided  figure,  is  listened  to  ; it  has  been  thoroughly 
understood  long  ago,  and  deposited  in  the  memory 
as  something  to  be  received  without  question ; and, 
consequently,  when  the  proposition  is  pronounced  it 
excites  no  mental  activity  except  a vague  belief  that 
it  is  quite  correct.  But  if  an  attempt  be  made  to 
realise  a general  name,  or  to  understand  a proposition 
in  which  a general  name  is  the  subject,  there  must 
be  a representation  of  a more  or  less  complete  and 
definite  object. 

§ 1 28.  The  employment  of  words  indicating  classes, 
or  general  qualities,  or  general  modes  of  action,  as 
if  they  represented  real  things,  has  led  to  many 
erroneous  conclusions.  And,  consequently,  it  is 
important  that  words  and  propositions  should  be 
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frequently  tested  by  attempting  to  realise  their  mean- 
ing— that  is,  by  attempting  to  form  a representation 
in  the  mind  of  the  things  which  they  denote.  For 
example,  if  such  a collocation  of  words  be  formed  as, 
a square  triangle,  its  illegitimacy  would  be  at  once 
seen  by  an  attempt  at  representation.  The  ideas  of 
squareness  and  of  triangularity  are  incongruous ; they 
cannot  be  joined  together  in  the  same  representation. 
Thus  the  possibility  of  representation  is  an  important 
test  of  truth.  It  must  not,  however,  be  accepted  as  a 
test  without  certain  limitations.  There  may  be  re- 
presentations formed  which  have  no  corresponding 
object  in  nature.  The  formation  of  a centaur  or  any 
other  monstrosity  is  quite  possible  and  quite  common. 
And  thus  the  possibility  of  uniting  in  a representa- 
tion any  given  number  and  kind  of  elements  or 
qualities  is  no  guarantee  whatever  of  objective  truth. 
But,  on  the  other  hand,  the  impossibility  of  repre- 
sentation is,  in  certain  circumstances  and  cases,  the 
only  test  of  truth  which  we  possess.  For  example,  in 
the  proposition,  two  straight  lines  cannot  enclose  a 
space,  the  absolute  incompatibility  between  the  re- 
presentation of  two  straight  lines  and  that  of  an 
enclosed  space  is  to  us  the  guarantee,  and  the  only 
guarantee,  of  the  truth  of  the  proposition.  And  we 
might  refer  to  certain  other  simple  propositions 
regarding  primary  objects  of  intuition  in  which 
inconceivability  is  unquestionably  the  test  of  truth. 

§ 129.  When,  however,  we  take  into  consideration 
highly  complex  objects  of  thought,  it  becomes  much 
more  difficult  to  apply  the  test.  An  apparent 
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impossibility  of  representation  frequently  arises  simply 
from  want  of  experience.  For  example,  a prince  of 
Siam  once  found  it  impossible  to  conceive  water 
becoming  solidified  into  ice.  Ignorant  rustics  can- 
not conceive  the  possibility  of  fish  flying  through  the 
air.  These,  and  other  examples,  show  that  there  may 
be  an  apparent  impossibility  of  conception  arising 
from  the  want  of  having  had  the  requisite  experience, 
and  that  inconceivability  must  not  be  taken  as  a test 
of  truth  until  it  has  been  criticised  and  its  nature 
discovered. 

§ 130.  We  have  seen  that  it  is  impossible  to 
represent  a general  idea,  as  that  of  man,  triangle, 
except  in  connection  with  some  particular  individual 
belonging  to  the  class.  And  this  impossibility  is 
taken  as  a sufficient  guarantee  that  the  general  idea 
has  no  objective  existence  except  as  found  in  indi- 
viduals. This  is  true  of  all  general  ideas  connoted 
by  general  names,  and  formed  by  a process  of  logical 
abstraction.  For  example,  one  of  the  most  abstract 
of  all  ideas  is  that  of  Being  ; bufc  it  is  impossible  to 
represent  Being  except  as  a predicate  of  particular 
existing  things,  and  consequently  it  is  absurd  to 
speak  of  Being  as  having  any  objective  reality. 
Similar  remarks  might  be  made  regarding  other 
logical  abstractions — such  as,  the  Absolute,  the 
Infinite.  The  same  impossibility  of  representation 
holds  good  with  reference  to  them,  and  the  same 
absurdity  is  seen  in  attributing  to  them  objective 
reality. 

§ 131.  There  is  another  fallacy  connected  with 
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representation  to  which  we  must  refer.  There  are 
certain  uniformities  in  the  operations  of  nature 
which,  being  observed,  are  collected  together  and 
expressed  in  what  are  called  Laws  of  Nature.  For 
example,  it  is  observed  that  material  bodies  always 
show  a tendency  to  move  towards  one  another 
when  obstacles  preventing  them  are  removed.  But 
amongst  the  heavenly  bodies,  when  there  is  no 
apparent  obstacle  to  prevent  a general  collision,  it 
is  found  that  certain  bodies — the  planets — move  in 
elliptical  orbits  round  central  bodies  of  a larger  size. 
Now,  by  many  careful  observations  the  laws  of  the 
motion  of  bodies  in  free  space  writh  reference  to  one 
another  have  been  discovered.  But  these  laws  are 
merely  expressions  of  the  relations  observed  to  exist 
amongst  phenomena.  And  when  we  attempt  in 
imagination  to  make  a representation  of  a Law  of 
Nature,  we  cannot  do  so  except  by  imagining  a variety 
of  objects  related  to  one  another  in  such  and  such 
ways.  To  attribute  independent  reality  to  a Law 
of  Nature,  therefore,  is  illegitimate.  And  yet 
we  frequently  hear  Laws  of  Nature  spoken  of  as 
being  causal  agents,  as  producing  the  phenomena 
of  whose  order  and  mutual  relations  they  are  simply 
an  expression. 

§ 132.  We  have  hitherto  considered  the  possibility 
or  impossibility  of  representation  as  a test  of  truth 
with  reference  to  the  actual  or  possible  objects  of  our 
experience.  But  there  are  some  things  about  which 
we  speak  and  reason  which  never  have  been,  and 
probably  never  can  be,  objects  of  experience.  These 
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SECT  VII 

-- 1 1 we  postulate  to  account  for  the  existence  of  observed 

phenomena.  As  an  example  we  may  give  Force. 
We  are  able  to  observe  motion — that  is,  a relative 
change  of  place  amongst  bodies.  We  ourselves 
exert  effort  when  we  find  some  solid  body  in  our  way. 
That  which  causes  the  change  of  motion,  and  that 
which  resists  our  muscular  efforts,  are  not  observed 
except  in  and  through  the  motion  and  the  effort. 
The  inference  of  an  objective  Force  independent  of 
the  motion  and  the  effort  is  simply  an  hypothesis 
which  we  make  to  satisfy  our  own  minds  by  account- 
ing for  the  existence  of  the  phenomenon.  Moreover, 
this  hypothetical  Force  can  never  be  an  object  of 
experience ; if  it  were  to  come  within  our  experience, 
it  would  be  as  a phenomenon,  and  itself  require  to  be 
accounted  for.  The  only  way  in  which  we  can  in- 
crease our  knowledge  of  this  Force  is  by  learning 
how  many  kinds  of  phenomena  it  is  capable  of  pro- 
ducing. We  might,  for  example,  have  reason  to 
conclude  that  the  same  Force  which  produced  motion 
and  resistance  was  also  the  cause  of  heat,  and  light, 
and  the  phenomena  of  electricity.  The  only  way  in 
which  we  can  represent  this  Force  to  the  mind  is 
by  investing  it  with  some  phenomena  of  which  it  is 
regarded  as  the  cause.  And  yet  we  know  that  this 
is  not  a true  representation.  We  know  that  that 
which,  from  the  nature  of  the  case,  can  never  be 
presented  to  us  as  a phenomenon,  is  not  truly 
represented  as  one.  Now  here  we  have  a recog- 
nised impossibility  of  representation  which  is  not 
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accompanied  by  a rejection  from  our  belief  of  the  chap.  iv. 

hypothetical  entity.  And  the  peculiarity  of  this 

case  appears  to  be  that  the  entity  in  question  is  of 
such  a nature  that  it  can  never,  by  any  increase  of 
our  knowledge,  become  an  object  of  our  experience. 

And  yet  we  cannot,  in  consequence  of  the  impossi- 
bility of  representing  it,  reject  it  from  our  belief, 
since  it  is  necessary  to  satisfy  a want  in  our  mental 
nature,  a desire  to  account  for  the  existence  of  phe- 
nomena which  we  know  are  neither  produced  by 
ourselves  nor  self-existent. 
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CHAPTER  Y. 

ELABORATION  OF  KNOWLEDGE. 

Section  I. 

PREDICATION. 

§ 133.  We  now  advance  to  tbe  study  0^  the 
highest  psychological  process  which  we  propose  to 
consider,  and  which  we  have  designated  by  the  name 
Elaboration.  We  have  already  studied  many  illus- 
trations of  this  process  in  the  preceding  portions  of 
our  essay;  and  we  are  now  to  examine  into  the 
nature  of  the  process  itself.  A few  remarks  will 
make  clear  to  us  the  general  character  of  the  problems 
which  we  must  endeavour  to  solve.  We  see  an 
object  before  us ; we  affirm  that  it  has  four  legs  and 
a head,  and  a mane  and  a tail ; we  call  it  a horse ; 
we  say  that  it  is  an  animal,  or  a vertebrated  animal, 
or  a mammal.  Now,  the  question  is,  how  or  why  do 
we  make  all  these  assertions  ? What  mental  pro- 
cesses are  expressed  in  these  assertions  ? Again,  we 
assert  that  the  exterior  angle  of  every  triangle  is 
equal  to  the  two  interior  and  remote  angles ; by 
what  mental  process  have  we  been  able  to  make  such 
an  assertion  ? Or,  perhaps,  we  affirm  that  the  earth 
is  a spheroidal  body  revolving  round  the  sun;  or 


PSYCHOLOGY  OF  COGNITION . 


197 


that  the  sun  and  all  its  accompanying  planets  are 
speeding  rapidly  through  space.  How  are  such 
propositions  as  these  reached  by  our  minds  ? Or, 
further,  we  may  assert  that  Alexander  the  Great  was 
the  conqueror  of  Persia,  or  that  Gautama  Buddha 
was  the  founder  of  a wide-spread  form  of  .Religion. 
Why  do  we  make  such  affirmations  ? In  short,  there 
are  a great  many  things  which  we  know,  although 
they  are  not  immediately  under  the  observation  of 
our  senses  ; there  are  a great  many  things,  apparently 
very  different  ^from  one  another,  which  we  connect 
together  in  various  ways  in  our  minds ; there  are  a 
great  many  things  which  we  firmly  believe,  although 
they  have  never  been  immediately  known  to  us  at  all. 
Knowledge  and  belief  of  these  various  kinds  are  the 
result  of  a process  which  we  have  called^Elaboration, 
and  which  has  been  variously  denominated,  Thought, 
Reasoning,  Reflection,  and  so  on.  Our  duty  at  pre- 
sent is  to  examine  the  nature  of  our  mental  activity 
in  this  process  of  enlarging  and  elaborating  our 
knowledge. 

§ 134.  If  we  examine  any  part  of  our  knowledge, 
whether  the  simplest  or  the  most  elaborate,  we  shall 
find  that  there  is  one  manner  in  which  it  is  uniformly 
expressed.  When  we  look  at  an  object  before  us, 
we  assert , “ That  is  white,”  or  “ That  has  four  legs,” 
or  “ That  is  a horse.”  When  we  compare  different 
classes  of  objects  together  we  assert,  “A  horse  is 
an  animal,”  or  “ The  sun  is  a luminous  body.” 
The  result  of  any  process  of  elaboration  is  a mental 
assertion  of  something  or  other.  This  result, 
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expressed  in  language,  we  shall  call  Predication. 
In  a certain  sense,  we  have  predication  in  the  very 
simplest  act  of  consciousness  ; as  when  there  is  a con- 
sciousness of  any  simple  sensation,  there  is  a mental 
assertion  or  acknowledgment  of  the  existence  of  that 
sensation.  That  a particular  sensation — say  of  heat, 
or  colour,  or  smell — exists , is  the  expression  of  the 
conscious  act  in  which  it  is  known.  But  this  implicit 
assertion  of  existence  regarding  the  simple  objects  of 
consciousness  can  scarcely  be  called  predication  as 
we  must  understand  predication  in  its  present  con- 
nection. Another  illustration  will  make  clear  what 
we  mean.  An  object  of  perception  is  before  us  ; it  is 
yellow,  heavy,  tasteless,  and  of  a rounded  irregular 
figure  ; the  name  gold  has  been  associated  with  it ; 
by  a little  experimenting  we  discover  that  it  yields, 
and  changes  its  form,  by  repeated  strokes  of  the 
hammer.  We  assert,  “ This  piece  of  gold  is  malle- 
able.” In  other  words  we  predicate  a certain  quality 
— malleability — of  the  object — that  is,  of  the  aggregate 
collection  of  qualities  which  we  called  gold.  And 
our  predication  here  means  simply  that  the  quality 
malleability  co-exists  with  a certain  number  of  other 
qualities  to  which  there  has  been  attached  a certain 
sound,  gold.  Predication  in  this  case  is  the  assertion 
that  one  object  of  oar  knowledge,  a particular  quality, 
bears  a certain  relation , that  of  co-existence  or  co- 
inclusion, to  another  object  of  our  knowledge , an 
aggregate  of  qualities  having  a special  name. 

§ 135.  If  we  take  any  other  case  of  predication 
we  shall  find  something  similar.  We  see  two  sticks 
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or  two  lines  placed  side  by  side,  and  we  perceive 
them  to  be  either  equal  in  length  or  unequal.  We 
predicate  that  the  one  is  equal  or  unequal  to  the 
other ; or  that  the  one  object  of  our  knowledge  bears 
a certain  relation,  that  of  equality  or  inequality,  to 
another.  Similarly,  there  may  be  two  colours  placed 
before  us ; we  predicate  that  the  one  of  them  bears 
to  the  other  a relation  of  similarity  or  dissimilarity. 
So,  when  one  object  of  consciousness  is  observed  to 
appear  immediately  before  or  immediately  after 
another,  we  predicate  that  the  one  bears  a certain 
relation,  that  of  antecedence  or  sequence,  to  the 
other.  Thus  in  all  cases  it  will  be  found  that  Pre- 
dication consists  in  the  affirmation  that  one  object  of 
our  thought  bears  or  does  not  bear  a certain  specified 
relation  to  another  object  of  our  thought . 

§ 136.  We  must  now  consider  the  ground  or 
grounds  upon  which  predication  rests.  How  is  it 
that  we  are  able  to  make  a predication  regarding  the 
relation  which  two  or  more  objects  of  our  thought 
bear  to  one  another  ? Is  there  any  other  mental  act 
of  which  predication  is  the  result  ? A little  examina- 
tion will  show  that  there  is.  When  we  observe  two 
colours  and  predicate  that  the  one  is  similar  or  dis- 
similar to  the  other,  the  act  of  predication  is  mani- 
festly the  result  of  seeing  the  similarity  or  dissimilarity 
of  the  two  objects.  Before  we  can  predicate  two 
lines  to  be  equal  or  unequal,  we  must  perceive  their 
equality  or  inequality.  In  other  words,  predication 
is,  in  some  cases  at  least,  founded  upon  Intuition  ; we 
intuitively  perceive  certain  relations  to  exist  between 
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certain  objects  of  onr  knowledge ; and  as  the  result 
of  that  intuition  we  predicate  the  relations.  In  other 
cases  we  must  admit  a different  ground  for  our 
predications.  F or  example,  when  we  affirm,  “ The 
exterior  angle  of  a triangle  is  equal  to  the  two 
interior  and  remote  angles,”  this  is  not  the  result  of 
immediate  intuition.  There  are  various  comparisons 
to  be  made  before  we  can  recognise  the  truth  of  the 
predication.  So,  when  we  affirm  that  the  earth  bears 
a certain  regularly  varying  relation  in  space  to  the 
sun — or,  in  other  words,  that  the  earth  revolves  around 
the  sun  in  an  elliptic  orbit — this  predication  is  by  no 
means  the  result  of  intuition,  but  of  a mental  process 
of  a very  complex  kind.  The  more  or  less  complex 
process  by  which  we  are  enabled  to  predicate  rela- 
tions between  objects  of  our  thought  which  we  do 
not  intuitively  perceive  is  called  Inference . But,  as 
a general  rule,  intuition  and  inference  are  combined 
in  affording  a ground  for  our  predications.  We 
intuite  certain  relations  to  exist,  from  which  we  infer 
certain  other  relations  to  exist,  and  predicate  accord- 
ingly. The  nature  of  inference  will  be  explained 
hereafter ; in  the  meantime,  we  must  give  some 
attention  to  our  intuitions. 


Section  II. 

INTUITION. 


§ 137.  That  act  of  the  mind  which  we  have  called 
Intuition  is  the  immediate  knowledge  which  we  have 
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of  any  object  of  consciousness.  Thus  consciousness 
is  co-extensive  with  intuition,  and  therefore  it  might 
appear  that  the  term  intuition  was  useless.  But  it 
is  convenient  to  have  some  word  to  distinguish  the 
knowledge  given  in  consciousness  from  the  know- 
ledge which  is  the  result  of  inference,  and  the  word 
we  have  used  appears  the  best  suited  for  that 
purpose.  Moreover,  consciousness  is  more  properly 
applied  to  our  knowledge  of  objects  or  phenomena  ; 
whereas  we  have  now  to  bring  into  prominence  the 
relations  between  objects.  For  these  reasons  we 
employ  the  term  intuition  in  this  part  of  our  work 
to  indicate  the  knowledge  we  have  of  objects  given 
in  consciousness  and  the  relations  between  them. 
And,  manifestly,  the  simple  objects  of  intuition  are 
identical  with  the  objects  of  consciousness.  A 
sensation,  an  idea,  an  emotion,  any  phenomenon  of 
the  mind,  is  given  to  us  in  an  intuition.  In  our 
study  of  perception  we  have  examined  into  the  nature 
and  kinds  of  sensations;  and  now,  leaving  the 
consideration  of  the  individual  phenomena  of  con- 
sciousness, we  must  consider  the  relations  between 
them  as  given  in  intuition. 

§ 138.  We  have  already  seen  that  we  have 
an  intuition  of  the  relation  of  Sequence  existing 
between  two  phenomena,  and  that  this  intuition, 
when  generalised,  gives  rise  to  our  conception 
of  time.  But  there  is  something  else  involved  in 
this  relation  which  is  of  considerable  importance. 
The  phenomena  of  consciousness  are  usually 
clustered  together  in  a very  complicated  way,  and 
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sequences  frequently  take  place  in  what  we  may 
deem  an  accidental  manner.  For  example,  the 
sound  of  a bell  rings  in  our  ears ; then  we  hear  a 
carriage  going  along  the  road;  then  we  see  the 
postman  coming  to  us  with  a letter.  Now,  these 
various  events  may  occur  in  any  order,  and  it  does 
not  appear  to  be  of  any  importance  in  what  order 
they  come,  or  whether  they  form  a sequence  at  all. 
There  is  only  an  accidental  sequence  existing  between 
them.  But  take  another  example.  We  see  a flash 
of  lightning ; a few  seconds  afterwards  we  hear  a 
peal  of  thunder ; shortly  after  that  rain  falls.  Now, 
the  first  two  of  these  events  cannot  be  reversed , at 
least  in  our  experience  they  never  have  been  reversed . 
We  may  have  observed  peals  of  thunder  succeeding 
flashes  of  lightning  at  a greater  or  less  interval  of 
time,  but  we  have  never  observed  the  former  'preceding 
the  latter.  Thus,  there  are  sequences  which,  as  far 
as  our  experience  goes,  are  irreversible.  There  is 
another  characteristic  of  certain  sequences  to  which 
we  must  refer.  Sometimes  we  may  see  a flash  of 
lightning,  but  fail  to  hear  the  expected  thunder ; 
sometimes  we  hear  the  thunder  without  having  seen 
the  lightning.  The  antecedent  of  an  irreversible  j 
sequence  sometimes  takes  place  without  the  con- 
sequent, or  the  consequent  without  the  antecedent. 
But  in  other  cases  the  sequence  is  invariable.  A 
nugget  of  gold  is  suspended  by  a string  ; we  observe 
the  string  cut  with  a knife ; the  nugget  falls  to  the 
ground.  Here  is  a sequence  which  our  experience 
tells  us  is  not  only  irreversible  but  also  invariable. 
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The  breaking  or  loosening  of  the  thread  never  takes 
place  without  the  object  falling  to  the  ground ; the 
heavy  object  never  falls  to  the  ground  as  long  as  the 
thread  remains  fastened  to  it,  and  entire.  The  full 
significance  of  this  we  shall  see  afterwards ; in  the 
meantime,  we  note  the  different  kinds  of  sequences. 

§ 139.  Another  relation  of  which  we  have  an 
intuition  is  that  of  co-existence . We  have  already 
considered  the  part  which  this  relation  plays  in 
originating  our  conception  of  space,  and  we  need  not 
recapitulate.  We  may  here  observe  that  om  percep- 
tion of  external  objects  usually  comprehends  a 
complexity  of  relations  of  both  sequence  and  co- 
existence. And,  further,  we  remark  that  a relation  of 
co-existence  is  a necessary  condition  of  our  being 
able  to  intuite  the  relations  to  which  we  shall  next 
turn  our  attention. 

§ 140.  The  relation  of  Likeness  and  Unlikeness  is  a 
most  important  object  of  our  intuition.  We  are 
able  to  compare  two  phenomena  of  consciousness  or 
two  more  complex  objects  of  our  knowledge,  and  to 
know  by  an  act  of  intuition  whether  they  are  like  or 
unlike  to  one  another.  We  use  the  words  like  and 
unlike  in  a comprehensive  sense,  includin  g under 
them  various  kinds  of  likeness  or  unlikeness,  of 
which  the  most  important  are  the  following : — 

(1.)  The  likeness  or  unlikeness  which  exists  between 
two  bodies  considered  as  occupying  space  we  call 
Equality  or  Inequality.  Two  lines  being  seen  side 
by  side  we  intuite  as  equal  or  unequal ; and  so  of 
two  superfices  or  two  solids.  There  is  another 
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kind  of  likeness  between  superficial  figures  and 
solids  called  by  mathematicians  Similarity , and  con- 
stituted by  certain  proportions  existing  between  the 
different  parts  of  the  figures.  This,  however,  is  not 
an  object  of  intuition,  and  with  it  we  are  not  there- 
fore at  present  concerned.  But  there  is  an  inferior, 
and  vague,  kind  of  likeness  which  we  intuite  when 
we  compare  objects  which  have  a more  or  less 
resembling  figure  or  outline.  For  example,  ( the 
general  figure  of  one  horse  is  somewhat  like  that  of 
another,  although  there  are  many  differences  between 
them. 

(2.)  There  is  a likeness  or  unlikeness  perceived  in 
the  Nature  or  Kind  of  the  objects  of  intuition  or 
knowledge.  One  red  colour  we  intuite  to  be  like 
another,  and  to  be  unlike  a blue  colour.  Any 
sensation  of  colour  we  intuite  to  be  unlike  any 
sensation  of  smell.  And  so  of  all  objects  of  con- 
sciousness. The  same  intuition  takes  place  with 
reference  to  complex  objects  of  knowledge,  and  to 
parts  of  which  they  are  composed. 

(3.)  We  are  able  also  to  compare  in  intuition  the 
Degree  or  Intensity  of  objects  of  consciousness. 
There  are  many  things  agreeing  in  kind  but  differ- 
ing in  degree,  and  the  perception  of  this  agreement 
or  difference  in  degree  is,  in  the  case  of  simple 
phenomena  of  consciousness,  a matter  of  intuition. 

§ 141.  The  relations  to  which  we  have  referred 
in  the  preceding  paragraphs  appear  to  be  those 
which  are  primary ; but  there  are  many  other 
relations  of  which  we  ususally  speak  which  may  be 
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reduced  to  one  or  other,  or  some  combination,  of  the 
preceding.  We  speak,  for  [example,  of  the  relation 
between  the  sign  and  the  thing  signified ; but  this, 
upon  examination,  will  be  found  resolvable  into  that 
of  sequence.  So  also  of  the  relation  of  cause  and 
effect,  using  cause  in  its  phenomenal  sense.  Again, 
when  we  say  that  an  object  comprehends  certain 
qualities,  as  that  a horse  is  vertebrated,  we  mean 
that  there  exist  certain  relations  of  co-existence  or 
immediate  sequence  between  the  quality  vertebrated 
and  the  other  qualities  which  make  up  our  concep- 
tion or  intuition  of  a horse.  So  of  the  relation  of 
parts  to  a whole,  and  various  other  relations  which 
might  be  specified. 

§ 142.  There  is  another  important  power  of 
intuition  which  we  possess.  We  are  able  to  intuite 
not  merely  the  relations  between  phenomena,  but  also 
the  relation  between  relations.  The  simplest  illustra- 
tion which  we  can  give  of  this  is  perhaps  to  be 
found  in  the  mathematical  doctrine  of  proportion. 
2 : 4 : : 6 : 12.  This  means  that  the  relation  between 
two  and  four  is  equal  to  the  relation  between  six  and 
twelve.  And  this  equality  of  the  relations  is  not  the 
result  of  a process  of  reasoning,  but  is  seen  to  be  a 
fact.  “ Things  which  are  equal  to  the  same  thing, 
are  equal  to  one  another.”  A,  B,  0 are  a B C 
three  lines.  By  an  act  of  intuition  A is 
seen  to  be  equal  to  B ; by  a similar  act  C 
is  found  equal  to  B.  We  compare  the 
relation  between  A and  B,  and  C and  B ; I 
we  see  the  two  relations  to  be  identical.  What  follows 


CHAP.  V. 
SECT.  II. 


20  6 


THE  ELEMENTS  OF  THE 


CHAP.  V. 
SECT.  III. 


Predica- 
tion not 
arbitrary. 


Law  of 
Identity. 


Contradic- 

tion. 


from  this  we  shall  not  at  present  consider ; sufficient 
that  we  have  now  established  the  fact  that  we  intuite 
a relation  between  relations. 


Section  III. 

DEPENDENCE  OF  PREDICATION  UPON  INTUITION. 

§ 143.  The  connection  of  Predication  with  Intui- 
tion is  not  an  arbitrary  or  fortuitous  connection.  A 
certain  intuition  having  taken  place,  the  predication 
which  follows  from  it  may  not  be  this,  or  that,  or 
something  else,  according  to  choice ; but  there  are 
certain  laws  which  govern  us  in  founding  mental 
assertions  upon  intuition.  These  laws  may  be  very 
briefly  stated  and  illustrated.  We  have  before  us 
various  objects  of  intuition  ; they  may  be  sensations, 
they  may  be  objects  of  perception,  they  may  be  rela- 
tions, or  anything  else  immediately  before  conscious- 
ness. Let  us  indicate  them  by  the  first  letters  of  the 
alphabet.  We  intuite  the  object  A ; it  is  necessary 
for  us  to  predicate,  “ this  is  A it  is  impossible  for  us 
to  predicate,  “ this  is  not  A.”  This  law  of  thought  is 
usually  known  as  the  Axiom  of  Identity , and  thus 
expressed:  A is  A,  i.e.,  everything  is  what  it  is. 
Again,  we  intuite  a certain  relation  existing  between 
A and  B.  Upon  this  intuition  is  founded  the  predi- 
cation “ A is  B;”  and  it  is  impossible  for  us  to 
predicate  “ A is  not  B.”  This  is  usually  called  the 
Axiom  of  Contradiction  ; and  its  formula  is,  Predica- 
tions opposed  contradictorily  to  each  other  cannot  both 
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be  true.  The  one  or  the  other  must  be  false,  and 
from  the  truth  of  the  one  follows  the  falsehood  of  the 
other.  These  two  axioms  express  the  nature  of  the 
dependence  of  predication  upon  intuition.  They  are 
simply  an  analytic  statement  of  the  principle  that 
predication  must  in  all  cases  be  conformable  to  the 
intuition  on  which  it  is  founded.  Whatever  is  given 
in  intuition  must  be  asserted  in  predication  ; and  it 
is  a mental  impossibility  to  assert  the  opposite  of 
what  is  given  in  intuition.  If  the  assertion  be 
made  in  words,  the  mind  refuses  to  acknowledge  its 
truth. 

§ 144.  These  two  laws  of  the  dependence  of 
predication  upon  intuition  furnish  us  with  the 
ultimate  test  of  truth.  That  predication  whifch  is 
exactty  conformable  to  the  intuition  of  which  it  is 
an  expression  must  be  true.  Intuition  is  to  us  the 
only  perfectly  trustworthy  source  of  truth.  If  we  are 
immediately  conscious  of  any  object,  it  is  impossible 
for  us  to  doubt  the  existence  of  that  object,  because 
there  is  no  more  authoritative  or  trustworthy  source 
of  information  than  consciousness.  When,  therefore, 
we  intuite  any  of  those  objects  which,  we  have  seen, 
are  given  in  intuition,  we  are  compelled  to  recognise 
them  as  existing  as  they  are  known;  there  is  no 
room,  or  no  reason  whatever,  for  doubting.  And 
when,  from  this  intuition,  the  predication  has  been 
made  according  to  the  above-mentioned  laws,  we 
accept  it  as  true  ; we  cannot  help  it. 

§ 145.  Notwithstanding  the  absolute  certainty  of 
this  test  of  truth,  if  properly  applied,  a great  deal  of 
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error  has  crept  into  human  belief.  Arising  from 
the  application  of  these  laws,  the  error  may  have 
two  sources ; it  may  arise  from  supposing  some 
mental  act  to  be  an  intuition  which  is  not  really  so ; 
or  it  may  arise  from  forming  some  predication 
which  does  not  exactly  express  what  is  given  in  the 
intuition.  As  an  example  of  the  former  we  may 
take  the  metaphysical  doctrine  of  substance  or  sub - 
stratum.  It  has  been  thought  by  many  that  the 
substance  in  which  phenomenal  qualities  are  sup- 
posed to  inhere  is  made  known  to  us  in  an  act  of 
intuition.  But  nothing  can  be  farther  from  the 
truth ; in  itself,  it  is  admittedly  absolutely  unknown ; 
and,  in  fact,  it  is  only  one  of  several  hypotheses  which 
have  been  invented  for  the  purpose  of  explaining 
the  existence  and  objective  unity  of  phenomena. 
To  connect  substance  with  intuition  is,  therefore,  to 
give  to  intuition  an  entirely  different  meaning  from 
what  wre  consider  to  be  the  correct  one.  Generally 
speaking,  both  of  the  sources  of  error  to  which  we 
have  referred  are  most  prolific  in  connection  with 
acts  of  knowledge  of  a complex  kind.  Where  the 
object  of  knowledge  is  very  complex,  or  where  the 
mental  act  is  the  result  of  some  acquired  power,  it  is 
not  easy  to  discover  what  are  the  simple  original 
intuitions,  and,  consequently,  there  is  abundant 
room  for  error.  But  when  we  have  before  us  an 
object  which  we  know  is  directly  given  to  us  in  an 
intuition,  and  when  the  predication  is  made  in 
accordance  with  the  laws  of  truth,  there  is,  to  our 
minds,  no  possibility  of  doubt. 


PSYCHOLOGY  OF  COGNITION. 


209 


Section  IV. 

the  class;  the  concept;  the  name. 

§ 146.  We  have  hitherto  been  concerned  with 
individual  objects  of  knowledge  and  the  relations 
existing  between  them.  We  must  now  consider  a 
mental  process  in  which  the  individual  objects  that 
we  know  are  variously  joined  together  into  classes. 
And  it  must  be  borne  in  mind  that,  in  this  con- 
nection, when  we  speak  of  objects,  we  mean  not 
merely  objects  of  simple  intuition,  but  also  objects 
or  results  of  more  complex  mental  processes,  such  as 
perception.  Our  knowledge  of  any  object  is  'made 
up  of  all  the  predications  which  we  can  form  re- 
garding it.  Having  perceived  any  object,  we  express 
our  knowledge  of  it  by  predicating  that  it  possesses 
such  and  such  various  qualities.  And,  in  the  case  of 
each  predication,  we  mean  that  the  quality  referred 
to  in  it  exists  in  a certain  relation  to  the  aggregate 
of  the  other  qualities  contained  in  the  other  predica- 
tions. Now,  in  considering  any  object  of  thought, 
we  are  able  to  restrict  our  attention  to  only  a 
limited  number  of  the  qualities  of  which  it  is  an 
aggregate;  to  separate  them  in  imagination  from 
the  rest,  and  consider  them  by  themselves.  The 
qualities  to  which  attention  is  thus  exclusively  given 
are  said  to  be  abstracted  from  the  others. 

§ 147.  The  power  of  restricted  attention  being 
admitted,  we  further  postulate  an  ability  to  compare 
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different  objects  of  knowledge  with  reference  to  the 
possession  of  abstracted  qualities.  Having  a number 
of  objects  before  us,  we  can,  by  observation,  ascertain 
whether  they  all  possess,  or  do  not  possess,  a certain 
quality  or  qualities  to  which  we  have  given  attention. 
If  we  find  that  they  all  actually  possess  this  quality, 
or  these  qualities,  we  naturally  attribute  to  them  a 
kind  of  unity  ; we  think  of  them  as  forming  a class  ; 
we  apply  to  them  some  common  name . Thus,  the 
reason  why  we  collect  individual  objects  into  classes, 
and  designate  them  by  a common  name,  is  that  we 
are  able  to  predicate  concerning  them  all  some  speci- 
fied quality  or  qualities.  Now,  in  this  process  there  are 
three  things  to  which  we  must  give  attention  : first, 
the  abstracted  qualities ; second,  the  class  which  has 
been  constituted  by  virtue  of  the  possession  of  these 
qualities ; and  third,  the  use  and  meaning  of  the  name. 

§ 148.  In  order  that  the  process  of  generalisation 
may  be  possible,  it  is  absolutely  necessary  that  our 
attention  should  be  restricted  to  some  of  the  qualities 
of  bodies ; because,  amongst  the  bodies  with  which 
we  are  acquainted,  variety  is  uniformly  to  be  found, 
and  in  order  to  reduce  them  to  unity  we  must  dis- 
regard the  qualities  in  which  they  differ.  Having, 
therefore,  by  observation  abstracted  certain  specified 
qualities  in  the  possession  of  which  a number  of 
objects  agree,  these  qualities  taken  together  form  a 
kind  of  mental  object ; in  the  act  of  representation, 
although  we  may  not  be  able  to  banish  altogether  all 
the  other  qualities  of  the  bodies,  yet  we  give  to  them 
I peculiar  prominence ; we  attribute  to  them  a kind 
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of  separate  existence,  which,  although  no  doubt 
objectively  fictitious,  is  mentally  real.  These  ab- 
stracted qualities  thus  mentally  unified  we  call  a 
Concept.  Now  the  question  arises,  upon  what  prin- 
ciple is  it  that  we  choose  certain  qualities  of  objects 
for  abstraction  and  unite  them  into  a Concept  ? 

§ 149.  In  answer  to  the  question  proposed,  it  is,  in 
the  first  place,  manifest  that  no  qualities  need  be 
chosen  except  such  as  are  possessed  by  all  the  objects 
concerned.  If  we  can  at  all  unite  objects  into  a class 
it  must  be  by  means  of  something  which  they  possess 
in  common  ; some  quality  or  qualities  in  which  they 
all  agree.  Thus,  we  have  one  principle  at  least  to 
guide  us  in  the  formation  of  a concept.  Nothing  can 
form  a part  of  the  concept  which  is  not  possessed  by  all 
the  objects.  This  principle  excludes  all  those  qualities 
with  reference  to  which  the  individual  objects  differ 
from  one  another.  Here,  again,  another  question 
presents  itself.  Are  all  the  qualities  in  which  objects 
agree  to  be  included  in  the  Concept  ? In  order  to 
answer  this  question,  we  must  consider  the  end  for 
which  generalisation  is  undertaken. 

§ 150.  The  reason  why  we  collect  objects  into 
classes  is  that  we  may  know  them  better.  But  in 
this  connection,  more  complete  knowledge  does  not 
mean  a more  perfect  knowledge  of  the  qualities 
possessed  by  each  individual.  Our  knowledge  of 
classes  is  made  more  complete  by  our  being  able  to 
compare  them  with  other  classes,  and  know  in  what 
respects  they  agree  and  in  what  respects  they  differ 
from  them.  Hence,  when  we  wish  to  have  an 
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accurate  knowledge  of  a class,  it  is  not  sufficient 
merely  to  collect  into  a mental  unity  all  the  qualities 
in  which  the  objects  of  the  class  agree  with  one 
another ; we  must  also  consider  in  what  qualities 
this  class  differs  from  other  co-ordinate  classes.  The 
points  of  difference  are  manifestly  of  great  import* 
ance,  because  it  is  only  by  these  that  there  can  be  a 
distinction  made  between  the  class  in  hand  and 
other  classes.  Thus,  we  have  here  two  collections  of 
qualities  to  be  considered ; those  in  which  all  the 
objects  of  one  class  agree,  and  those  in  which  this 
class  differs  from  other  classes. 

For  the  sake  of  clearness  let  us  suppose, 
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Now,  if  we  formed  our  concept  of  the  class  A 
without  comparing  it  with  other  classes,  we  should 
include  in  it  all  the  agreeing  qualities  a,  b,  c,  &c. 
But  when  we  compare  the  two  classes  A and  B,  we 
find  that  they  agree  in  the  possession  of  the  qualities 
b,  d , /;  and  they  differ  in  that  A possesses  a,  c , e, 
which  are  absent  from  B ; whereas  B possesses  Jc,  l , 
m,  which  are  absent  from  A.  Consequently,  for  the 
purpose  of  distinguishing  A from  B we  must  reject 
from  the  concept  of  A those  qualities  in  which  A 
agrees  with  B,  viz.  b,  d,  f;  and  we  must  include  in  the 
concept  of  A the  qualities  a,  c,  e,  in  which  A differs 
from  B.  Thus,  for  the  purpose  of  distinguishing  one 
class  from  other  classes,  special  attention  must  be 
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given  in  the  formation  of  the  concept  to  those 
qualities  which  constitute  the  differentia?  between  it 
and  other  co-ordinate  classes. 

§ 151.  Are,  then,  all  the  points  of  agreement 
between  the  class  A and  the  class  B to  be  rejected 
from  the  concept  of  A ? If  our  object  were  merely  to 
distinguish  A from  B,  we  should  reject  them.  But 
as  wre  wish  to  systematise  our  knowledge,  to  bring  all 
the  classes  of  objects  into  relation  with  one  another, 
the  points  of  agreement  between  classes  are  mani- 
festly of  great  importance.  For,  if  we  consider  as 
objects  the  lowest  classes  which  we  have  formed, 
and  observe  the  points  of  agreement  between  them, 
we  shall  be  able  to  form  a higher  class, 
ing  all  these  lower  classes  in  the  same 
comprehend  individual  objects.  And  this  process 
of  classification  may  evidently  go  on,  until  all  the 
objects  with  which  we  are  acquainted  have  been 
combined  together  by  virtue  of  their  possessing  some- 
thing in  common.  Now,  in  order  to  connect  any 
particular  class  with  this  system  of  classes,  it  is 
necessary  to  know  not  merely  in  what  respects  it 
differs  from  other  co-ordinate  classes,  but  also  by 
virtue  of  wdiat  qualities  it  is  comprehended  under  a 
more  general  class.  And  these  qualities,  called 
generic , must,  therefore,  be  united  in  the  concept  to 
the  differentiae  before  spoken  of.  Thus,  the  concept 
of  any  class  must  comprehend  the  generic  qualities, 
or  those  in  which  the  class  resembles  other  co-ordinate 
classes,  and  the  differentiae,  or  those  qualities  which 
distinguish  it  from  these  classes. 
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§ 152.  Having  considered  in  general  the  consti- 
tution of  the  concept  and  the  process  of  the  mind  in 
forming  it,  there  is  a question  of  importance  connected 
with  the  nature  of  classes.  Have  classes  only  a 
mental  existence  ? Have  they  an  existence  only  in 
the  concept  by  which  the  mind  binds  them  together  ? 
If  they  have  not,  then  one  concept,  provided  it  be 
constituted  as  we  have  shown  it  should  be,  will  be 
just  as  good  as  another.  If  the  differentiae  of  a 
class  are  all  duly  observed,  and  included  along  with 
the  accurately  known  generic  qualities  in  the  con- 
cept, these  differentiae  and  generic  qualities  being 
discovered  only  by  the  test  of  difference  and  agree- 
ment, the  concept  thus  formed  must  be  unexception- 
able. But  it  is  actually  found  that  men  of  science, 
in  constructing  a classification,  select  from  amongst 
all  the  points  of  difference  and  agreement  certain 
qualities  which  they  think  to  be  of  greater  import- 
ance than  others.  They  frequently  reject  from  their 
definition  of  classes  some  qualities  which  by  reason 
of  agreement,  and  some  which  by  reason  of  difference, 
should  be  included. 

An  illustration  will  make  plain  what  we  mean  : 


Fishes 


a.  live  in  water. 

b.  are  vertebrated. 

c.  obtain  oxygen  for 

their  blood  from 
the  water. 

d.  propel  themselves 

by  fins. 

e.  are  oviparous. 

/.  have  a long  round- 
ed figure  fitting 
them  for  easy 
motion  in  water. 


Whales 


a.  live  in  water. 

b.  are  vertebrated. 

c.  obtain  oxygen  for 

blood  by  breath- 
ing air. 

d.  move  by  organs 

like  fins. 

e.  are  viviparous. 

/.  have  a fish-like 
figure. 
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Now,  comparing  the  lists  of  qualities  possessed  by 
fishes  and  whales,  we  see  that  the  qualities  marked 
a,  b,  d , and  / are  identical  or  very  similiar ; while 
the  qualities  c and  e are  different.  And  the  ques- 
tion is,  are  we  to  include  whales  in  the  class  .Fish  ? 
The  points  of  agreement  are  numerous.  And  if  one 
quality  were  just  as  essential  as  another,  we  should 
probably  come  to  the  conclusion  that  a whale  is  a 
fish,  as  it  was  long  believed  to  be.  But  men  of 
science  tell  us  that  the  points  of  difference  to  which 
we  have  attached  the  letters  c and  e are  of  vastly 
greater  importance  than  such  qualities  as  a and  f; 
and  they  make  these  points  of  difference  essential, 
and  some  of  the  points  of  agreement  accidental , and 
consequently  conclude  that  a whale  is  not'  a fish. 
Now,  upon  what  principle  is  it  that  the  qualities  c 
and  e are  considered  essential  and  included  in  the 
concept  of  a whale,  while  the  qualities  a and  / are 
not?  How  do  you  know  the  essential  attributes  of 
any  class  ? 

§ 153.  A great  variety  of  answers  have  been  given 
to  this  question,  and  it  would  take  us  beyond  our 
limits  to  enter  upon  a description,  or  criticism,  of  the 
different  theories  Mdiich  have  been  held  upon  the 
subject.  The  determination  of  what  are  the  essential 
qualities  of  classes  is  no  doubt  to  be  accomplished  by 
a comparison  of  many  objects  and  an  extended  obser- 
vation of  the  relations  existing  between  the  qualities 
of  objects.  Those  qualities  of  objects  which  from  their 
nature  or  uniform  presence  appear  to  determine  a great 
many  other  qualities , are  naturally  looked  upon  as 
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being  essential.  The  possession  of  vertebras  by  an 
animal,  for  example,  must  be  considered  an  essential 
quality,  because  we  observe  that  it  is  the  ground  upon 
which  depend  a great  many  qualities  that  distinguish 
a vertebrated  from  an  invertebrated  animal.  The 
principles  upon  which  the  selection  of  essential 
qualities  depends  are,  however,  a matter  of  science 
rather  than  of  psychology.  But  it  is  of  importance 
to  observe  here  that  we  have  established  the  fact  of 
the  objective  existence  of  natural  classes  of  things. 
There  is  a reason  in  the  nature  of  things  them- 
selves for  their  being  brought  together  in  classes. 
There  are  essential  qualities  comprehended  in 
objects  ; and  it  is  only  when  we  make  our  concepts 
to  comprehend  the  same  essential  qualities  that 
we  have  an  accurate  knowledge  of  the  objects. 
A concept  is  true  only  when  it  comprehends  the 
essential  qualities  of  the  class  from  which  it  is 
derived. 

§ 154.  We  now  give  some  attention  to  the  names 
which  we  give  to  the  various  classes  of  objects  that 
we  know.  The  study  of  the  science  of  language  has 
brought  to  light  many  interesting  and  important 
facts  connected  with  the  application  of  names  to 
objects.  The  simple  names  which  primitive  peoples 
give  to  the  objects  of  their  knowledge  are  usually 
expressive  of  some  striking  quality  possessed  by  the 
objects.  A river,  for  example,  may  be  called  the 
running  thing ; the  sun  is  named  from  its  shining 
quality ; the  stars  from  twinkling , or  perhaps  shining. 
A name  which  is  at  first  significant  of  some  striking 
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quality  or  action  possessed  or  performed  by  an  indi- 
vidual object  is  afterwards  applied  to  other  objects 
possessing  a similar  quality ; and  thus  arises  the  first 
rude  classification.  Now,  it  must  be  observed  that 
the  name  is  attached  to  the  objects  individually ; 
becomes  so  associated  with  them  as  to  form,  as  it  were, 
one  of  their  qualities.  And  upon  its  first  application 
the  name  expresses  the  concept  which  the  name-giver 
had  in  his  mind  when  he  invented  the  name  ; that 
is,  expresses  the  quality  which,  to  his  mind,  was  most 
striking,  and  therefore  most  important.  But,  as  know- 
ledge increases,  the  nature  of  the  concept  changes ; 
other  qualities  of  the  objects  are  discovered  which 
are  found  to  be  of  greater  importance  than  thqse  first 
observed ; but  no  corresponding  change  takes  place 
in  the  name.  Thus  the  natural  class  and  the  name 
are  constant , while  the  concept  is  variable . And  the 
question  arises,  what  is  the  psychological  significance 
of  the  name  ? 

§ 155.  It  is  usual  to  say  that  a name  denotes  objects 
and  connotes  attributes ; and  it  is  usual  to  assume 
that  the  objects  denoted  are  the  objects  of  the  class 
of  which  the  attributes  connoted  are  the  essential 
attributes — that  is,  the  concept.  Now,  it  is  quite 
correct  to  say  that  the  name  denotes  to  all  minds  the 
objects  of  the  class  with  which  it  has  become  asso- 
ciated; but  it  is  not  correct  to  say  that  the  name 
connotes  the  attributes  of  the  scientifically-formed 
concept.  We  have  seen  that  the  concept  is  a very 
variable  mental  object  depending  upon  the  knowledge 
and  mental  habits  of  the  individual  in  whose  mind  it 
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chap.  y.  is  formed.  And,  moreover,  the  concept  is  never 

SECT  IV 

’ 1 represented  in  the  mind  without  bringing  along  with 

it  other  accidental  attributes  forming  no  part  of  itself. 
And  unless  we  arbitrarily  restrict  the  connotation  or 
meaning  of  a name,  we  should  hold  that  it  connotes 
all  the  attributes  essential  or  accidental  which  it  is 
the  means  of  bringing  before  consciousness.  Thus,  it 
would  be  very  difficult  for  any  one  to  pronounce  or 
hear  the  word  fish  without  thinking  of  the  quality 
swimming  in  the  water , which  is  an  accidental  one. 
And  it  is  in  only  a small  number  of  minds  that  the 
sound  of  the  word  fish  would  suggest  the  quality  of 
water-breathing , which  is  a constituent  element  of 
the  concept.  Thus  we  should  say  that  while  the 
denotation  of  a class-name  is  invariable,  or  varies  only 
in  consequence  of  some  change  in  the  class,  its 
meaning  is,  in  different  minds,  exceedingly  variable, 
depending  not  only  upon  the  variation  of  the  concept, 
but  also  upon  the  introduction  into  the  mental  image 
of  a variety  of  accidental  qualities.  In  consequence 
of  this  variability  of  the  meaning  of  names,  scientific 
men  have,  to  a great  extent,  ignored  the  ordinary 
names  of  common  language,  and  invented  a scientific 
vocabulary  whose  words  should  connote  only  scien- 
tifically-formed concepts.  Thus,  the  principle  is 
recognised  that,  in  a scientific  interest,  the  names  of 
classes  ought  not  only  to  denote  the  classes,  but  also 
to  connote  exclusively  the  attributes  of  the  concept. 
But  it  remains  equally  true  that  in  the  ordinary 
affairs  of  life  the  names  which  we  use  have  a very 
variable  meaning,  but  are  used  to  denote  something 
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which  is  practically  invariable,  a really  existing 
class. 

§ 156.  A great  deal  of  confusion  has  been  caused 
by  the  application  of  the  epithet  general  to  the  names 
which  have  become  associated  with  classes  and  to  the 
ideas,  as  they  are  called,  which  we  form  of  classes. 
It  appears  to  be  assumed  that  the  result  of  the 
process  of  generalisation  must  be  itself  general ; and 
the  question  has  been  long  discussed,  where  is  the 
assumed  generality  to  be  found  ? Realists  have  held 
that  there  is  a general  idea  existing  in  nature ; con- 
ceptualists  maintain  that  generality  is  to  be  found 
only  in  the  mental  concept ; nominalists  contend 
that  nothing  but  the  name  is  general.  The  tfuth  is, 
we  might  as  well  speak  of  a square  circle  or  a green 
smell,  as  of  a general  idea  or  a general  name. 
Every  concept  which  we  form  is  an  individual  collec- 
tion of  qualities ; every  name  which  we  utter  is  an 
individual  sound.  The  name  has  become  associated 
in  our  minds  with  certain  similar  objects  which,  in 
consequence  of  their  similarity,  we  think  of  as  form- 
ing a class.  The  concept  consists  of  a number  of 
qualities  which  we  have  observed  to  exist  in  all  the 
objects  belonging  to  the  class.  The  name  is  predi- 
cable of  all  the  objects  of  the  class,  and,  therefore,  if 
we  insist  upon  using  the  word  general,  we  may  say 
that  the  application  of  the  name  is  general.  The 
qualities  of  the  concept  are  predicable  of  all  the 
objects  of  the  class,  and,  therefore,  we  may  say  that 
the  qualities  represented  in  the  concept  are  generally 
or  universally  found  in  the  class.  And,  in  fact,  it  is 
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the  universal  presence  of  the  essential  qualities  in 
all  the  objects  of  the  class  which  is  the  ground  both 
of  the  general  application  of  the  name  and  of  the 
formation  of  the  concept.  And,  consequently,  that 
which  we  mean  by  a name,  and  that  which  we  repre- 
sent in  a concept,  has  a real  existence  only  in  the 
objects  of  nature. 

§ 157.  The  exposition  in  language  of  the  qualities 
of  a concept  is  called  Definition ; the  arrangement 
in  subordinate  groups  of  the  objects  denoted  by  a 
name  is  called  Division . But  it  must  be  remembered 
that  the  definition  is  accurate  only  when  the  concept 
is  true.  For  a definition  to  be  correct  it  is  neces- 
sary that  the  concept  of  which  it  is  an  expression 
should  comprehend  the  essential  qualities  of  the 
class;  if  the  essential  qualities  are  not  known,  if 
the  class  is  recognised  only  by  certain  accidental 
superficial  attributes,  a correct  definition  is  impos- 
sible, and  w'e  must  be  satisfied  with  such  an  in- 
definite description  of  the  class  as  may  be  within 
our  reach.  The  important  point  which  we  wish  to 
bring  out  here  is  that  a definition,  to  be  correct,  must 
conform  to  objective  existence ; that  this  conformity 
is  brought  about  through  the  medium  of  a true  con- 
cept ; and  that,  unless  the  concept  correspond  to  real 
existence,  a correct  definition  is  unattainable.  Divi- 
sion is  just  the  reverse  process  of  classification.  As, 
by  the  perception  of  mutual  agreements,  we  unite 
objects  into  classes,  so,  by  the  perception  of  mutual 
differences,  we  separate  classes  into  subordinate 
groups. 
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The  rules  of  both  definition  and  division  are  given 
in  logical  works,  and  these  rules  assume  that  we  are 
always  able  to  test  the  accuracy  of  a definition  or  a 
division  by  means  of  intuition.  By  intuition — that 
is,  by  direct  observation — the  concept  is  formed,  and 
the  class  is  determined,  and  when  we  attempt  to 
elaborate  concepts  and  classes  into  systems,  it  is  only 
by  reverting  to  intuition  that  we  are  able  from  time 
to  time  to  test  the  correctness  of  our  systems.  The 
limitation  of  the  sphere  of  logic,  therefore,  simply  to 
the  exposition  of  the  nature  and  relations  of  concepts, 
without  any  reference  to  the  truth  of  those  concepts, 
is,  judged  from  the  pyschologist’s  point  of  view,  a 
blunder.  We  are  not  satisfied  with  consistency 
amongst  concepts  which  may  be  crude,  or  erroneous, 
or  baseless;  we  must  have  our  systems  of  science 
continually  tested  by  a comparison  with  the  truth  of 
nature,  otherwise  they  are  simply  castles  in  the  air. 
Consequently,  it  is  unwise  toj  separate  the  sphere  of 
logical  thought  from  that  connection  with  the  real 
world  which  is  afforded  to  it  in  the  continually 
possible  exercise  of  intuition. 


Section  Y. 

PREDICATION  AGAIN. 

§ 158.  We  have  seen  that  Predication  is  the 
mental  assertion,  expressed  in  language,  that  one 
object  of  thought  stands,  or  does  not  stand,  in  a 
certain  relation^  to  another  object  of  thought.  We 
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have  seen  the  dependence  of  predication  upon 
intuition,  and  the  part  which  it  plays  in  the  forma- 
tion of  the  concept.  And  before  proceeding  to 
consider  the  more  complex  processes  of  thought,  it 
will  be  desirable  to  understand  more  fully  the  nature 
and  kinds  of  predication  in  itself.  Predication  is 
founded  upon  a union  in  consciousness  of  the  two 
objects  of  thought  of  which  the  one  is  predicated 
of  the  other.  The  union  in  consciousness  may 
correspond  to  an  external  objective  union,  or  it  may 
not ; but  a subjective  union  there  must  be,  in  order 
to  render  predication  possible.  The  terms  of  the 
predication,  the  things  between  which  the  relation 
is  affirmed  to  exist,  are  called  Subject  and  Predicate 
respectively.  Since  a union  in  consciousness  is  a 
necessary  condition  of  predication,  it  follows  that  any 
proposition  whose  subject  and  predicate  cannot  be 
thus  united  must  be  unmeaning  or  false.  If  we 
assert  in  words,  “ A circle  is  a triangle,”  and  attempt 
to  think  together  in  consciousness  the  subject  and 
predicate,  we  shall  at  once  see  that,  although  a pro- 
position has  been  constructed,  no  intelligible  predica- 
tion has  been  made.  There  are,  then,  what  we  may 
call  impossible  predications  ; which  are  such  that  the 
mind  is  incapable  of  bringing  together  the  subject 
and  predicate  into  the  relation  which  is  asserted  to 
exist  between  them. 

§ 159.  Again,  there  may  be  objects  of  knowledge 
united  together  in  consciousness,  of  which  the  one 
cannot  properly  be  predicated  of  the  other.  For 
example,  we  may  have  in  consciousness  together  the 
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sweet  smell  and  the  red  colour  of  a rose;  but  it 
would  be  absurd  to  predicate  the  latter  of  the  former. 
The  only  way  in  which  we  can  form  a predication  is 
to  make  one  of  these  qualities  a predicate  of  which 
the  whole  aggregate  of  qualities,  along  with  the 
name  rose , is  the  subject.  Thus,  when  we  speak  of 
objects  of  perception,  we  invariably  make  the  complex 
objectified  group  of  qualities  the  subject,  and  some 
one  or  other  of  the  qualities  the  predicate.  Now,  if 
we  have  in  the  same  moment  of  consciousness  a 
sweet  smell  and  a red  colour,  it  might  appear  just  as 
reasonable  that  we  should  predicate  the  co-existence 
of  these  two  qualities  as  the  co-existence  of  one 
of  them  with  the  aggregate  of  qualities  constituting 
the  rose.  But  this  is  not  so,  and  the  reason  appears 
to  be  that  the  aggregate  of  qualities  has  come  to 
be  looked  upon  as  having  more  than  a relation 
of  co-existence  with  the  single  quality  which  is 
predicated  of  it.  The  aggregate  of  qualities  is 
regarded  as  an  object , a united  whole,  of  which  the 
single  quality  is  a constituent  part.  There  is  a 
permament  and  indissoluble  connection  between  the 
qualities,  which  is  not  truly  expressed  when  it  is 
predicated  of  them  merely  that  they  co-exist  with 
one  another.  And  this  permanent  objective  connec- 
tion is  the  reason  why  the  whole  aggregate  is  usually 
made  the  subject  of  predication. 

§ 160.  We  have  hitherto  been  considering  pre- 
dication as  concerned  about  individual  objects  of 
thought  and  the  relations  existing  between  them. 
We  must  now  study  predication  in  reference  to  that 
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fictitious  object  of  thought  whose  formation  we  have 
examined — the  concept  as  well  as  to  the  class,  and 
the  class-name.  Logicians  recognise  a kind  of 
predication,  connected  with  the  concept,  which  they 
call  judgment , and  which  they  describe  as  the  com- 
bination or  comparison  of  two  concepts  and  the 
assertion  of  their  congruity,  or  of  their  union  in  some 
possible  object  of  intuition.  But  if  this  description 
is  correct,  the  judgment  of  the  logicians  cannot  be 
the  same  as  predication,  as  we  understand  it,  even 
with  reference  to  the  concept.  There  may  be 
predication,  made  with  reference  to  a concept,  in 
which  no  other  concept  is  concerned  at  all ; as,  for 
example,  when  the  constituent  attributes  of  the 
concept  are  predicated  of  the  concept,  as  in  definition. 
But  the  truth  is,  that  when  a predication  is  made, 
haying  either  a concept  or  a class-name  as  its 
subject,  there  is  invariably  a tacit  reference  to  the 
objects  of  the  class  represented  by  the  one  or 
denoted  by  the  other.  Let  us  now,  for  the  sake 
of  clearly  understanding  our  subject,  examine 
different  kinds  of  predications  having  a concept  or 
class-name  for  either  subject  or  predicate. 

§ 161.  We  examine  first  a definition.  “ A triangle 
is  a three-sided  figure.”  Here  the  subject  is  a class- 
name  denoting  all  objects  to  which  the  name  triangle 
may  be  attached,  and  the  predicate  is  the  concept  of 
the  class.  The  meaning  of  this  proposition  is  that 
the  qualities  expressed  of  the  predicate  are  the 
essential  qualities  of  the  class  denoted  by  the  subject. 
It  is  very  true  that  the  predicate,  “ three-sided  figure,” 
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may  also  be  used  as  a class-name  ; but,  as  used  here 
to  define  “ triangle,”  it  is  not  a class-name,  but  the 
exposition  of  a concept.  Hence,  in  this  proposition, 
the  subject,  “triangle,”  is  before  consciousness  in  its 
denotative  significance ; the  predicate,  “ three-sided 
figure,”  in  its  connotative  significance.  And  it  is 
predicated  that  the  attributes  of  the  latter  exist  in 
the  former.  Similar  remarks  may  be  made  with 
reference  to  all  proper  definitions.  The  predicate 
of  the  definition  contains  an  exposition  of  the 
concept  of  the  class  of  things  of  which  the  subject 
is  the  class-name.  Suppose  “ Man  is  a rational 
animal”  to  be  an  accurate  definition.  When  we 
affirm  this  proposition,  we  do  not  bring  together  in 
consciousness  the  representation  of  a class  of  beings 
called  “ man,”  and  the  representation  of  a class  of 
beings  called  “ rational  animal,”  and  recognise  their 
co-extensiveness ; definition  is  not  a comparison  of 
classes.  Nor  yet  does  the  word  “ man  ” suggest  the 
concept  of  the  class  which  the  predicate  “rational 
animal  ” expresses  ; definition  is  not  a comparison  of 
concepts.  But  the  word  “ man  ” brings  before  con- 
sciousness a representation  of  a class  of  living  beings, 
and  the  predication  asserts  rationality  and  animality 
to  constitute  the  concept  of  the  class.  Thus,  defini- 
tion is  a kind  of  predication  in  which  the  qualities 
connoted  by  the  predicate  are  affirmed  to  be  the 
essential  qualities  of  the  class  denoted  by  the  subject. 

§ 162.  Again,  “Swans  are  white.”  Does  this 
mean  that  (1,)  “ the  concept  of  the  class  swan  either 
comprehends,  or  is  invariably  conjoined  with,  the 
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quality  whiteness  ? ” or  (2)  “ the  individuals  of  the 
class  swan  form  a part  of  the  larger  class  white 
things or  (3)  ‘‘the  individuals  of  the  class  swan 
have,  amongst  other  qualities,  the  quality  whiteness  ? ” 
Against  the  first  of  these  three  possible  meanings  we 
object  that  the  proposition  is  quite  intelligible  to 
those  who  have  a most  indistinct  and  incorrect  know- 
ledge of  what  the  concept  of  swan  is ; and  also  that 
to  the  minds  of  those  who  do  know,  the  word  swan 
does  not  primarily  suggest  a concept,  but  a class  of 
gracefully  curved  figures  moving  over  the  surface  of 
smooth  water.  We  conclude,  therefore,  that  the 
subject  of  this  proposition  is  properly  and  primarily 
denotative.  Is  the  predicate  also  denotative?  Is 
the  second  meaning  the  correct  one  ? This  question 
everyone  must  answer  for  himself.  And  to  assist 
anyone  in  answering  it,  we  ask  another  question. 
Did  anyone,  who  was  not  at  the  time  studying  the 
logical  doctrines  about  conversion,  ever  have  called 
up  before  his  consciousness  the  representation  of  a 
large  class  of  white  things  containing,  amongst 
many  other  things,  swans,  when  he  heard  or  read 
the  sentence,  “ Swans  are  white  ? ” Of  course  it  is 
not  impossible  to  form  such  a representation,  and 
logicians,  in  order  to  establish  an  artificial  and, 
to  a great  extent,  useless  system,  have  assumed  it 
to  be  actual.  But  it  is  a psychological  monstrosity  ; 
it  is  an  unnatural,  forced  form  of  representation 
which  no  properly  constituted  mind  would  spon- 
taneously execute,  except  for  a purpose  similar  to 
that  of  the  trapeze-actor  in  the  circus.  We  are  then 
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brought  down  to  the  third  possible  meaning,  which 
we  believe  to  be  the  psychologically  correct  one — 
that  the  subject  is  primarily  denotative  and  the 
predicate  connotative ; and  the  assertion  is  that  the 
quality  expressed  by  the  predicate  is  found  in  all 
the  individuals  denoted  by  the  subject. 

§ 163.  We  take  another  predication,  “ White  is 
a colour.”  Now,  it  might  appear  at  first  sight  that 
the  subject  here  is  a quality  and  the  predicate  a 
class-name.  And  if  they  were  not  connected  as  they 
are  in  this  predication,  this  would  be  quite  correct. 
But  when  we  ask  ourselves  what  we  mean  by  the 
proposition,  we  find  that  it  is  an  attempt  to  answer 
the  question,  “ What  is  white  ? ” In  other  words 
there  is  something  expressed  by  the  wo?d  white  ” 
which  we  wish  to  understand;  we  make  a mental 
object  corresponding  to  the  word,  and  we  affirm  of  it 
that  it  possesses  the  qualities  possessed  by  other 
objects  of  thought  to  which  we  give  the  name 
“ colour” — the  qualities,  for  example,  of  affecting  the 
eye,  revealing  external  bodies,  and  so  on.  In  this 
case  a quality  is  made  the  subject  of  predication, 
but  the  quality  is  thought  of  as  an  individual  object 
of  representation,  and  its  concept,  or  a part  of  its 
concept,  is  affirmed  in  the  predicate.  That  this  is 
the  true  meaning  of  the  predication  will  appear  upon 
a little  reflection.  If  we  attempted  to  explain  to 
ourselves  or  others  how  or  why  we  say  that  “ white 
is  a colour,”  we  would  never  begin  by  saying  that 
“ there  are  various  colours,  such  as  red,  and  green, 
and  blue,  and  violet,  and  white  is  one  of  the  class.” 
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On  the  other  hand,  we  would  explain  that  “ a colour 
is  something  which  produces  a certain  impression  on 
the  retina  of  the  eye,  and  appears  to  be  caused  by 
light  being  variously  reflected  from  external  bodies, 
and  as  white  possesses  these  qualities  we  say  that 
white  is  a colour,”  or  something  like  this.  Hence  it 
appears  that,  even  in  this  case,  the  subject  is  an 
object  of  thought  from  which,  for  the  time,  connota- 
tion is  excluded,  and  that  the  predicate  is  naturally 
and  primarily  a concept  or  collection  of  qualities 
affirmed  of  the  subject. 

§ 164.  Let  us  now  take  a predication  in  which 
both  subject  and  predicate  are  class-names,  “ Pigeons 
are  birds.”  Here  the  denotation  of  the  predicate  is 
more  extensive  than  that  of  the  subject;  pigeons  are 
a subordinate  species  of  the  class  birds.  Now,  the 
question  is,  what  is  the  psychological  significance  of 
this  proposition  ? In  the  first  place  we  must  reject 
the  opinion  that  the  word  “ pigeons,”  when  used  as  a 
subject  of  predicates,  signifies  the  concept  of  a class  ; 
when  we  speak  about  “ pigeons  ” we  mean — pigeons, 
a class  of  objects  of  perception  which  fly  through  the 
air,  and  build  nests,  and  coo,  and  are  sometimes 
made  into  pies.  Thus,  the  subject  is,  as  before, 
denotative,  and  the  mental  image  is  a more  or  less 
complete  representation  of  one  or  more  individuals 
of  the  class.  And  as  the  predication  is  an  answer  to 
the  question,  “ What  are  pigeons  ? ” the  predicate 
must,  in  its  primary  significance,  be  an  exposition 
of  the  what  of  the  question.  But  this  can  be  its 
significance  only  if  it  be  primarily  connotative.  It 
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would  be  tio  answer  to  the  question  to  say  that 
“ there  is  a large  class  of  objects — crows,  and  hawks, 
and  eagles,  and  cormorants,  and  doves,  and  to  this 
class  pigeons  belong.”  The  predicate,  in  order  to 
afford  an  answer  to  the  question,  must  be  primarily 
connotative  of  the  concept  or  other  important 
characteristics  of  the  class  of  which  it  is  a name. 
And  it  is,  of  course,  assumed  that  the  meaning  of 
“ birds  ” is  better  known  than  that  of  “ pigeons,”  or 
the  proposition  would  be  useless.  Thus,  the  proper 
meaning  of  this  predication  is,  that  one  object  of 
thought,  “ pigeons,”  possess  certain  characteristic 
attributes  which,  it  is  known,  belong  to  a certain 
class  of  things,  and  by  virtue  of  which  the  objects 
denoted  by  the  subject  may  be  included  in  the  class 
denoted  by  the  predicate.  It  appears,  therefore,  that 
there  is  a double  meaning  in  this  predication,  one 
primary  and  the  other  secondary,  and  the  latter 
following  from  the  former.  It  means  “ Pigeons 
possess  the  characteristics  of  birds ; and,  in  con- 
sequence of  possessing  these  characteristics,  may.be 
classed  among  other  birds.” 

§ 165.  Our  analysis  of  the  examples  of  predication 
which  we  have  considered  must  have  led  us  to  the 
conclusion  that,  although  every  class-name  taken  by 
itself  denotes  a certain  class  of  objects,  and  connotes 
a concept  or  other  qualities,  yet,  when  forming  a 
term  of  predication,  it  is  not  a matter  of  indifference 
what  meaning  we  attach  to  it.  We  cannot  as  we 
please,  with  psychological  truthfulness,  make  the 
subject  or  the  predicate  of  a proposition  either 
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denotative  or  connotative.  It  appears  to  be  a law  of 
our  mental  activity  that  that  about  which  wTe 
predicate  anything  is  a whole  complete  object  of 
intuition,  or  a class  of  such  objects  unified ; and 
that  which  we  predicate  of  it  is  some  quality  or 
collection  of  qualities,  whether  essential  or  acci- 
dental, whether  belonging  to  it  exclusively  or  found 
also  throughout  the  objects  of  a larger  class  of 
which  it  is  thus  recognised  as  a part.*  If  this  be 
admitted,  we  cannot  recognise  the  psychological 
foundation  of  some  of  those  wonderful  conversions  of 
propositions  in  which  logicians  delight.  And,  as  the 
predicate  of  a proposition  is  naturally  connotative,  we 
cannot  admit  the  psychological  basis,  in  particular, 
of  the  doctrine  of  its  quantification.  There  is 
no  person  of  sane  mind,  except  when  engaged  in 
turning  the  intellectual  somersaults  of  formal  logic, 
who  ever  constructs  such  propositions  as  these : — 
“ Some  birds  are  all  pigeons,”  “ Some  free  agents 
are  all  accountable  beings,”  “Those  who  escape 
punishment  are  not  murderers.” 

§ 166.  We  have  said  that  predication  is  the  affir- 
mation in  language  that  one  object  of  thought  bears 
or  does  not  bear  a certain  relation  to  another  object 
of  thought.  These  relations  may  be  various ; as  we 
have  seen  that  in  intuition  we  are  able  to  perceive 
various  relations,  so  we  are  able  to  affirm  these 
relations  in  language.  The  substantive  verb,  being 

* Of  course,  we  must  exclude  from  this  description  that  special 
kind  of  predication  in  which  the  subject  is  a genus  and  the  pre- 
dicate consists  of  an  enumeration  of  the  comprehended  species,  or 
iu  which  the  predicate  enumerates  the  parts  of  a physical  whole. 
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the  most  general  in  its  application  of  any  verb,  is 
that  which  is  used  to  express  the  relation  of  the 
predicate  to  the  subject.  But  it  is  manifest  that  it 
is  not  naturally  adequate  to  express  all  the  relations 
which  are  given  to  us  in  intuition.  In  such  a 
proposition  as  “ Roses  are  red,”  the  substantive  verb 
expresses  that  the  quality,  redness,  is  joined  with,  or 
coalesces  with,  the  other  qualities  of  the  rose.  But 
when  we  intuite  that  the  line  A is  equal  to  B,  a 
different  relation  is  asserted  between  the  subject  and 
the  predicate.  And  when  we  make  such  an  asser- 
tion as,  “ Clouds  precede  rain,”  it  appears  impossible 
to  express  the  relation  between  the  clouds  and  the 
rain  by  the  substantive  verb.  To  say  “ Clouds  are  a 
class-of-things-uniformly-preceding-rain,”  for  the  sake 
of  bringing  the  predication  into  the  only  form 
admitted  by  logicians,  is  an  exceedingly  unnatural 
form  of  language,  and  is  not  a correct  expression  of 
the  psychological  fact.  There  are  many  other  ex- 
amples which  we  might  give  of  strange  distortions  of 
language  of  which  logicians  are  guilty,  in  order  to 
bring  their  propositions  into  what  they  assume  as 
the  only  normal  logical  form.  And  the  very  fact  that 
language  requires  thus  to  be  perverted  to  bring  it 
into  conformity  with  logic,  is  surely  a very  strong 
reason  to  suspect  that  the  forms  of  logicians  are  not 
psychologically  true.  The  logician  assumes  that  the 
subject  and  predicate  of  a proposition,  after  certain 
changes  of  quantity  or  quality,  must  always  be  con- 
vertible with  one  another ; and  in  order  to  make  this 
possible,  he  refuses  to  admit  any  other  verb  except 
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tion  between  them.  And  from  this  assumption  and 

refusal  there  follow  these  extraordinary  distortions 
of  the  language  in  which  common  people,  and  poets, 
and  orators,  and  men  of  science,  naturally  and 
! correctly  express  their  thoughts.* 

Consist - | § 167.  There  are  certain  things  connectel  with 

predica-  the  mutual  consistency  of  predications  to  which  we 
| now  turn  attention.  Predications  having  the  same 
subject  may  be  related  to  one  another  in  a variety 
of  ways.  The  subject  may  be  taken  in  its  whole 
extent  or  only  in  part  of  its  extent ; the  predicate 
may  be  affirmed  or  may  be  denied  of  the  subject. 
Combining  these  different  forms  we  get  the  contrary, 
contradictory,  and  subaltern  relations  of  predications 
pointed  out  in  works  of  logic.  And  it  is  necessary, 
in  combining  predications  together  in  a course  of 


* Since  writing  the  above,  the  author’s  attention  was  called  to 
the  following  passage  in  T.  Hewitt  Key’s  ‘ Language  : its  Origin 
and  Development:’  pp.  16,  17. — “The  process  by  which  a logician 
forces  (for  it  is  often  sheer  force)  every  sentence  into  his  favourite 
form,  so  as  to  exhibit  the  so-called  substantive  verb,  is  altogether 
artificial:  and  not  a little  harm  has  been  done  to  grammar  by 
regarding  language  too  much  from  the  logician’s  point  of  view.  . . . 
There  is  not  an  idea  more  difficult  of  distinct  comprehension 
and  definition,  even  to  the  most  highly  educated,  than  that  which 
is  denoted  by  the  term  existence  ....  The  savage  has  his  various 
terms  for  the  several  concrete  forms  of  existence  and  of  action,  but 
has  no  occasion  for  a general  term.”  In  vol.  iv.,  p.  99  of  the  ‘ Pro- 
ceedings of  the  Philological  Society,’  Mr.  Garnet  writes : “ We  may 
venture  to  affirm  that  there  is  not  such  a thing  as  a true  verb- 
substantive  in  any  one  member  of  the  great  Polynesian  family.” 
Again,  inp.  236,  he  expresses  his  belief  that  “a  verb-substantive, 
such  as  is  commonly  conceived,  vivifying  all  connected  speech  and 
binding  together  the  terms  of  every  logical  composition,  is  much 
upon  a footing  with  the  phlogiston  of  the  chemists  of  the  last 
generation.” 
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reasoning  that  consistency  between  the  different  pre- 
dications made  must  be  maintained.  To  be  consis- 
tent is  to  avoid  contradiction,  and  a simple  inspec- 
tion of  two  simple  propositions  will  show  whether 
they  are  contradictory  or  consistent.  If  we  can  predi- 
cate either  of  the  whole  or  of  some  of  the  class  A 
that  they  are  B,  it  would  be  inconsistent  to  predicate 
that  all  are  not  B.  If  we  can  predicate  of  the  whole 
or  of  some  of  the  class  A that  they  are  not  B,  it 
would  be  inconsistent  to  predicate  that  all  are  B. 
But  we  may  consistently  predicate  of  some  of  the 
class  A that  they  are  B,  and  of  others  that  they  are 
not  B,  provided  that  B is  not  an  essential  quality. 
Further,  inconsistency  may  arise  from  attaching 
predicates  whi§h  are  in  their  nature  incoAsistent 
with  one  another  to  the  same  subject.  As,  for 
example — The  figure  A is  a square  : The  figure  A 

is  a triangle.  But  there  may  often  be  an  apparent 
inconsistency  arising  from  the  attachment  of  in- 
congruous predicates  to  the  same  subject  which  is 
not  real.  The  incongruous  predications  may  be 
truly  made  of  different  parts  of  the  thing  denoted  by 
the  subject.  Inconsistencies  between  propositions 
are  usually  concealed  by  placing  them  wide  apart 
in  the  discourse,  by  complicating  them  with  many 
other  propositions  not  clearly  arranged,  by  the  use 
of  ambiguous  terms,  and  in  other  ways.  The  avoid- 
ance and  the  detection  of  inconsistencies  cannot 
be  assisted  to  any  great  extent  by  special  rules, 
but  depend  chiefly  upon  the  clearness  of  intel- 
lectual perception,  the  correct  and  unambiguous 
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use  of  language,  and  the  avoidance  of  complex* 
ities  and  confusion,  both  in  the  individual  parts 
and  the  general  arrangement  of  the  discourse  in 
hand. 

§ 168.  With  reference  to  the  mutual  relations  of 
predications  it  is  frequently  of  importance  to  place  a 
doubtful  question  in  such  a form  that  either  one  or 
the  other  of  two  answers  must  be  accepted  as  true. 
This  is  done  by  means  of  contradictory  opposition. 
If  “ All  A is  B,”  it  is  perfectly  certain  that  the  pre- 
dication “ Some  A is  not  B ” is  false.  If  the  latter 
is  true,  the  former  must  be  false.  And  there  is  no 
middle  predication  possible.  The  principle  accord- 
ing to  which  we  affirm  that  of  two  contradictory 
propositions  the  one  must  be  true  and  the  other 
false,  is  called  the  “ Law  of  Excluded  Middle.”  In 
the  application  of  this  Law  we  are,  as  a rule,  not 
supposed  to  know  which  of  the  contradictory  extremes 
is  true,  because,  if  we  knew,  the  proposal  of  the 
alternative  would  be  useless.  The  law  is  frequently 
very  useful  in  controversial  argument,  enabling 
one  to  place  before  an  opponent  two  contradictory 
propositions,  the  one  or  the  other  of  which  he  must 
admit  to  be  true,  and  thus  involve  him  in  what  is 
called  a dilemma. 


Section  YI. 

REASONING  SIMULATING  INFERENCE. 

§ 169.  It  is  of  great  importance  to  human  welfare 
that  the  knowledge  which  men  possess  should  be 
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clearly  arranged  in  their  minds,  that  the  different 
elements  of  that  knowledge  which  have  a natural 
relation  to  one  another  should  be  brought  together, 
and  that  ignorance  and  confusion  should  give  place 
to  systematic  science.  There  may  be  possessed  by  a 
man  a great  deal  of  knowledge  which  can  be  of  no 
use  whatever,  in  consequence  of  inability  to  bring 
together  into  one  view  related  facts,  to  see  their 
significance,  and  to  give  them  their  proper  place  in 
the  system  of  knowledge.  Thus,  the  knowledge 
which  many  possess,  although  very  extensive,  is  a 
perfect  chaos,  a jumble  of  confusion,  and  of  no  prac- 
tical use  in  the  guidance  of  life.  To  reason  with  a 
man  frequently  means  nothing  more  than  to  point 
out  the  relation  between  different  things  wh'ich  he 
already  knows,  and  thus  bring  into  order  what  was 
before  confusion.  There  are  to  every  man  hundreds 
of  “ open  secrets,”  facts  related  in  particular  ways 
which  relations  he  cannot  see ; and  it  is  the  function 
of  what  is  commonly  called  reasoning  to  convert  this 
chaos  of  confused  facts  into  a cosmos  of  order  and 
harmony,  so  that  men  may  see  clearly  what  has 
always  been  under  their  eyes,  and  understand  clearly 
the  relations  and  significance  of  what  they  have 
blindly  perceived.  This  discovery  or  pointing  out  of 
the  true  relations  between  things  already  known  is 
not  what  we  mean  by  Inference,  although  it  very  often 
assumes  the  form  in  which  true  inference  is  naturally 
expressed.  It  is  made,  also,  still  more  closely  to 
resemble  inference  by  being  frequently  forced  by 
logicians  into  the  artificial  forms  of  the  syllogism, 
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which  is  assumed  to  be  the  universal  type  of  reason- 
ing. To  make  clear  the  true  psychological  nature  of 
the  process  which  we  are  describing  we  shall  examine 
some  typical  examples  of  it. 

§ 170.  We  observe,  in  the  first  place,  that  mistakes 
are  very  apt  to  be  made  in  the  classifying  of  the 
objects  with  which  we  are  acquainted,  and  a great 
deal  of  what  passes  for  reasoning  is  simply  an 
attempt  to  assign  objects  to  their  proper  classes. 
There  are  many  popular  classifications  which  are 
erroneous  in  themselves  and  lead  to  other  errors,  and 
an  important  duty  of  scientific  men  is  to  correct  these 
erroneous  classifications.  From  our  study  of  the 
formation  of  classes  we  can  understand  the  manner 
in  which  a correct  classification  it  to  be  effected  and 
an  erroneous  one  is  to  be  avoided.  It  is  only  by  the 
possession  of  the  Essentia  of  a class,  or  at  'least  of 
some  universal  characteristic  of  a class,  that  any 
object  is  to  be  referred  to  that  class.  Suppose,  for 
example,  that  a person  ignorant  of  natural  history 
were  to  assert  that  whales  belong  to  the  class  fish , 
his  mistake  would  be  corrected  by  informing  him 
that  whales  do  not  possess  the  essential  qualities  of 
the  class  fish — they  are  not  ^ water-breathing  or 
oviparous.  Supposing  him  to  know  the  principle  of 
classification,  he  would  immediately  see  that  his 
predication  regarding  whales  was  incorrect.  And 
upon  discovering,  or  being  informed,  further,  that 
whales  are  viviparous  and  suckle  their  young,  and 
that  these  are  the  essential  qualities  of  a class  called 
mammal , he  would  at  once  refer  them  to  that  class. 
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Thus,  in  order  to  effect  a correct  classification,  it  is 
necessary  to  know  by  observation  or  instruction  (1) 
what  are  the  essential  or  characteristic  qualities  of 
some  class  in  question,  and  (2)  whether  the  object  in 
■ question  possesses  or  does  not  possess  these  qualities 
or  characteristics.  Knowing  these  two  things,  the 
mind  at  once  refers,  or  does  not  refer,  the  object  in 
question  to  the  specified  class. 

§ 171.  The  preceding  example,  which  illustrates 
the  process  of  classification,  when  put  by  logicians 
into  their  favourite  form  of  the  syllogism,  appears  as 
follows : — 

“ All  fishes  are  oviparous  animals : 

Whales  are  not  oviparous  animals, 

* * . Whales  are  not  fishes.”  \ 

We  have  already  pointed  out  that  the  predicates  of 
propositions,  as  a rule,  are  connotative,  and  that, 
therefore,  it  is  psychologically  incorrect  to  give 
them  extensive;  quantity.  The  first  two  of  these 
propositions  therefore  ought  to  be  : — 

“ All  fishes  are  oviparous : 

Whales  are  not  oviparous.” 

But,  these  two  propositions  being  taken  together,  it 
becomes  impossible  to  classify  whales  with  fishes, 
and,  consequently,  the  mind  asserts — Whales  are  not 
contained  in  the  class  fish.  Now,  it  must  be  observed 
that  this  is  not  an  inference  in  the  proper  sense  of 
that  term.  The  so-called  conclusion  is  directly  seen 
the  moment  that  the  essential  qualities  of  whales 
and  fishes  become  known.  If  a boy  have  before  him 
a number  of  marbles,  and  mixed  up  with  them  a 
number  of  hazel-nuts,  he  sees  at  a glance  that  the 
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latter  should  not  be  classified  with  the  former.  The 
only  difference  between  this  case  and  the  previous 
one  is,  that  the  qualities  which  make  it  impossible  to 
classify  the  two  sets  of  objects  together  are  more 
obvious. 

§ 172.  Again,  it  is  a principle  of  consistency  be- 
tween predications  that  two  incongruous  predicates 
cannot  be  attached  to  the  same  subject.  To  assert 
" The  figure  A is  a square,”  and  “ The  figure  A is  a 
circle,”  is  a mental  impossibility ; and  in  practice 
the  only  difficulty  is  to  see  what  predicates  are 
incongruous,  many  predicates  being  frequently  sup- 
posed to  be  incongruous  which  are  not  really  so, 
and  vice-versa.  Now,  much  of  so-called  reasoning  is 
nothing  more  than  an  attempt  to  show  the  congruity 
or  incongruity  of  predicates.  Suppose,  for  example, 
we  take  the  proposition,  “ The  sensualist,  being 
enslaved  by  his  appetites,  cannot  be  free.”  When 
placed  before  our  minds  in  this  form  there  appears 
no  difficulty  in  seeing  immediately  that  “ slavery  to 
appetites”  and  “ freedom  ” are  incongruous,  and  can- 
not be  predicated  of  the  same  individual.  Logicians, 
however,  must  express  it  in  the  form  of  a syllogism, 
and  so  they  say  : — 


“No  one  is  free  who  is  enslaved  by  his  appetites  : 
The  sensualist  is  enslaved  by  his  appetites, 

. * . No  sensualist  is  free.” 


We  leave  it  to  the  reader  to  decide  which  is  the  most 
intelligible  form. 

Sometimes  predicates  are  thought  to  be  incon- 
gruous which  are  not  really  so,  and  the  way  in  which 
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this  error  can  be  most  easily  corrected  is  to  point 
out  an  instance  in  which  the  apparently  incongruous 
predicates  are  plainly  seen  to  be  consistent.  It 
might,  for  example,  be  supposed  that  certain  modes 
of  conduct  which  are  consistent  with  holiness  cannot 
at  the  same  time  be  inexpedient.  This  hasty  judg- 
ment would,  at  once  be  seen  to  be  incorrect  by  point- 
ing out  some  special  circumstances  in  which  it  would 
be  highly  inexpedient  to  do  some  things  which,  after 
all,  were  quite  consistent  with  holiness.  But  logicians 
would  think  that  the  simple  pointing  out  of  an 
instance  to  the  contrary  would  not  be  enough  to 
correct  the  error,  and  they  would  probably  express 
themselves  in  some  such  way  as  this  : — 

\ 

“ Some  practices  which  the  Divine  Law  allows  are  in  some 
circumstances  inexpedient  ; 

All  such  practices  are  in  themselves  consistent  with  holiness: 
Some  things  in  themselves  consistent  with  holiness  are 
in  some  circumstances  inexpedient.” 

§ 173.  Many  other  examples  might  be  given  of 
the  manner  in  which  erroneous  classifications  are 
corrected,  and  the  consistency  or  inconsistency  of 
attributes  or  predicates  determined.  In  popular 
language  these  processes  are  called  reasoning ; and 
logicians,  basing  much  of  their  science  upon  this 
popular  phraseology,  do  violence  to  psychology  as 
well  as  to  grammar  by  forcing  them  into  the  form  of 
syllogisms.  But,  in  truth,  they  are  nothing  more  than 
the  bringing  together  of  related  facts,  and  the  percep- 
tion of  the  relations  between  them.  This  being  done, 
the  so-called  conclusion  is  not  an  unknown  thing ; 
it  is  directly  seen.  And  the  preliminary  process  is 


CHAP.  v. 
SECT.  VI. 


Popular 
reasoning 
often  not 
inference. 


240 


THE  ELEMENTS  OF  THE 


f 

l 


M 

i: 


Y 


CHAP.  V. 
SECT.  VII. 


only  the  bringing  of  facts  together  so  that  it  may  be 
seen.  Notwithstanding  that  this  arrangement  and 
j harmonising  of  things  known  does  not  partake  of  the 
j nature  of  inference,  it  is  most  important  to  human 
j advancement  and  welfare  that  it  should  be  well  done. 
! But  the  details  of  its  accomplishment  cannot  be  con- 
trolled by  any  rules  more  special  than  those  general 
principles  of  classification  and  consistency  to  which 
we  have  referred.  The  work  must  depend  chiefly 
upon  the  practical  good  sense  and  insight  of  the 
individuals  who  devote  themselves  to  it. 


Section  VII. 

INFERENCE. 


Character 
of  in- 
ference. 


§ 174.  We  have  already  seen  that  Inference  is  one 
of  the  two  grounds  upon  which  predication  rests,  the 
other  being  Intuition.  And  the  difference  between 
the  two  is  this,  that,  whereas  in  intuition  we  see 
directly  the  relation  which  is  asserted  in  the  predi- 
cation, as  well  as  the  objects  between  which  the 
relation  exists,  an  inference  asserts  a relation  which 
is  not  directly  known,  but  which  follows  more  or  less 
immediately  from  what  is  so  known.  In  our  study 
of  perception  we  have  had  under  our  notice  many 
instances  of  inference.  When  we  see  an  orange 
before  us,  we  infer,  or  at  least  we  may  do  so,  that,  if 
we  cut  open  the  skin,  we  shall  see  and  touch  certain 
small  rounded  elongated  bodies  called  seeds.  The 
reason  why  we  infer  this  is  that  all  the  oranges 
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which  we  have  previously  opened  have  had  seeds  of 
this  description  within  them.  And,  judging  from 
our  past  experience,  we  infer  that  this  particular 
orange  which  we  see  before  us  has  seeds  within  it. 
Now,  the  nature  of  this  simple  inference  is  essentially 
the  same  as  of  that  wonderful  illustration  of  the 
power  of  reason  exhibited  in  the  discovery  of 
Neptune.  An  inference  is  a mental  assertion 
regarding  the  existence  and  relations  of  something 
not  directly  known,  or,  it  may  be,  of  something  which 
we  cannot  directly  know.  And,  on  the  other  hand, 
all  inferences  must  be  founded  upon  something  which 
we  do  know,  either  directly  or  indirectly. 

§ 175.  The  Law  of  Sufficient  Eeason  gives  qn  im- 
portant caution  regarding  the  drawing  of  inferences. 
“ Infer  nothing,”  it  tells  us,  “ without  a Sufficient 
Eeason.”  The  statement  of  this  law  implies  that 
inferences  cannot  be  made  arbitrarily,  that  before 
the  mind  can  draw  an  inference  there  must  be 
some  antecedent  reason  to  justify  it.  This  principle 
is  a universally  binding  one.  But  when  the  law 
tells  us  that  the  reason  must  be  Sufficient,  there  is 
left  a very  wide  margin  for  doubt  and  difference. 
All  who  draw  inferences — and  they  include  the 
whole  human  race — think  that  they  have  reasons  j 
sufficient  for  the  inferences  which  they  draw.  But  | 
subsequent  reflection,  or  the  judgment  of  others,  I 
frequently  pronounces  the  reasons  to  be  insufficient.  , 
There  are  therefore  valid  and  invalid  grounds  of  an  | 
inference.  The  ground  alleged  may  not  be  sufficient  | 
to  support  it ; or,  looking  at  it  from  the  other  side,  I 
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' 1 is  no  reason  sufficient  to  make  it  legitimate.  Thus, 

although  this  law  expresses  a most  important  caution 
I against  hasty  and  baseless  inferences,  it  must  be 
| further  defined  and  explained  before  it  can  be  prac- 
j tically  useful  in  enabling  us  to  determine  what 
i inferences  are  legitimate. 

Intuitive  ! § 176.  As  Intuition  is  the  original  source  of  our 

inference.  I knowledge,  we  naturally  look  to  it  for  the  first 
| grounds  upon  which  inferences  may  be  built. 
Knowledge  which  is  given  to  us  in  intuition  must 
! lie  at  the  foundation  of  all  knowledge  and  belief ; 

| and  if,  in  the  superstructure,  errors  are  found,  their 
| source  is  probably  in  some  of  the  false  inferences 
which  have  been  drawn.  Now,  we  have  seen  that  in 
intuition  there  are  made  known  to  us  either  indivi- 
dual objects  or  the  relations  between  them.  And 
; we  have  seen  that  these  relations  may  be  of  sequence 
! in  its  various  forms  of  co-existence,  and  of  likeness 
and  unlikeness  in  their  various  forms  and  degrees. 
But  all  inferences  are  expressed  in  predications ; 
and  all  predications  are  the  assertion  that  two  objects 
I of  thought  exist  in  some  relation  to  one  another. 
Chiefly  in • Hence,  it  is  primarily  to  the  relations  given  to  us  in 
lations.  intuition  that  we  are  to  look  as  the  ground  of  our 
assertion  of  those  other  relations  which  are  predicated 
] in  our  inferences. 

From  certain  relations  which  we  know,  we  infer 
the  existence  of  certain  relations  not  directly  intuited. 
Thus,  having  known  that  a certain  relation  exists 
between  the  objects  of  thought,  A and  B,  and  between 
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B and  C,  we  infer  that  a certain  relation  exists 
between  A and  C.  In  this  case,  the  objects  A and  C 
are  directly  known,  but  the  relation  is  not.  Again? 
having  known  that  a certain  relation  exists  between 
A and  B,  there  comes  within  our  knowledge  an 
object  like  B : we  infer  that  there  exists  in  relation 
to  this  second  B an  object  like  A.  Thus,  we  have 
apparently  two  forms  of  inference:  we  infer  the 
existence  of  a relation  between  two  objects,  both  of 
which  are  known ; and  we  infer  the  existence  of  the 
unknown  term  of  a relation,  together  with  its  relation, 
to  some  object  which  we  know. 

§ 177.  A few  particular  illustrations  will  make 
more  clear  the  abstract  statements  of  the  last , para- 
graph. We  have  before  us  three  straight  A B c 
lines,  A,  B,  C.  We  are  able  to  compare 
A with  B,  and  B with  C,  and  find  that  A 
is  equal  to  B,  and  B to  C.  We  infer, 
without  directly  perceiving,  that  A is 
equal  to  C.  The  relations  compared  are  in  this  case  j 
so  simple,  and  the  inference  presents  itself  to  the  ' 
mind  with  such  force,  that  it  is  usually  expressed  in 
mathematical  works  in  the  form  of  an  D A B c 
axiom,  or  self-evident  proposition — 

“ Things  which  are  equal  to  the  same 
thing  are  equal  to  one  another.”  But 
it  is  none  the  less  truly  an  inference, 
although  one  regarding  which  there 
cannot  be  in  the  mind  the  slightest 
doubt.  If,  again,  we  take  four  lines, 

A,  B,  C,  D,  of  which  A is  equal  to  B, 
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D is  double  of  A,  and  C is  double  of  B,  we  infer 
without  hesitation  that  C is  equal  to  D.  Here  the 
relations  between  A and  D,  B and  C are  known,  a 
certain  ratio  of  length,  A being  one-half  of  D,  and  B 
of  C.  Thus  A and  B being  equal,  and  the  relation 
between  A and  D being  equal  to  the  relation 
between  B and  C,  we  infer  a relation  of  equality 
between  D and  C.  This  inference  is  expressed  in 
the  mathematical  axiom,  “ Doubles  of  equals  are 
equal.”  Similar  remarks  might  be  made  with 
reference  to  the  majority  of  the  mathematical 
axioms.  They  are  inferences  immediately  based 
upon  intuitions ; their  objects  are  simple,  and  per- 
fectly free  from  variable  conditions,  and  there  con- 
sequently is  not  the  slightest  room  for  doubt  as  to 
the  legitimacy  of  the  inferences.  Inferences  of  this 
simple  kind  have  all  the  certainty  of  intuitions ; but 
yet  they  are  not  intuitions,  unless  we  assume  some 
other  distinction  between  inferences  and  intuitions 
than  that  which  we  have  given.  They  have  been 
called  axioms,  or  principles  of  mathematical  thought, 
but  this  is  manifestly  incorrect ; they  are  particular 
examples  of  inferences,  so  simple  and  unavoidable 
that  the  mind  can  never  fail  to  draw  them  when 
occasion  requires.  The  mind  universally  recognises 
the  respective  equality  of  two  lines  or  figures  to  a 
third  as  a sufficient  reason  for  the  inference  that  the 
two  are  equal  to  one  another. 

§ 178.  We  now  study  an  example  of  an  inference 
in  which  the  existence  of  an  unknown  term  of  a re- 
lation is  inferred.  By  a long  course  of  investigation 
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scientific  men  had  come  to  the  conclusion  that 
all  material  bodies  in  the  universe  exert  upon  one 
another  an  influence  resulting  in  motion,  and  called 
the  Force  of  Attraction.  Illustrations  of  this  force 
are  seen  in  the  falling  of  bodies  to  the  earth,  the 
motions  of  the  moon  and  planets,  and  many  other 
phenomena.  By  means  of  many  accurate  observa- 
tions, the  iaws  of  force,  and  of  the  consequent  motion 
of  bodies,  had  been  calculated ; and  so  precisely  had 
this  been  done  that  astronomers  could  predict 
exactly  the  position  of  any  of  the  planetary  bodies 
amongst  the  stars  at  any  given  moment.  Now,  it 
had  been  observed  that  the  positions  of  Jupiter  and 
Saturn  at  certain  times  were  not  exactly  what  they 
ought  to  be ; there  was  a certain  variation  in ' their 
motions  which  could  not  be  accounted  for  by  the 
attraction  of  any  of  the  known  heavenly  bodies. 
This  variation,  therefore,  was  a phenomenon  to  be 
accounted  for ; it  might  be  the  result  of  a mistake 
in  the  statement  of  the  laws  of  motion  ; it  might  be 
the  result  of  inaccurate  observations ; or  it  might  be 
the  result  of  the  attraction  of  some  unknown  body 
beyond  the  orbits  of  Jupiter  and  Saturn.  The  first 
of  these  possibilities  could  not  be  admitted,  because 
the  laws  of  motion  had  been  tested  in  innumerable 
instances  and  had  never  before  failed.  The  second 
was  rejected,  because  the  observations  had  been 
taken  with  the  utmost  precision  by  skilled  observers 
and  accurate  instruments.  The  only  inference, 
therefore,  which  Appeared  to  have  a sufficient  reason, 
was  the  third,  that  there  was  some  hitherto  unknown 
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body  beyond  Saturn  which  caused  the  variation. 
And  the  success  of  astronomers  in  discovering  this 
body  proved  the  accuracy  of  the  inference.  Now, 
here  the  process  of  reasoning  appears  capable  of 
analysis  into  the  following  elements : A great  body, 
the  sun,  exerts  a powerful  influence  over  a number 
of  smaller  bodies,  the  planets;  these  also  exert  a 
similar,  but,  in  degree,  a less  influence  over  one 
another ; the  result  of  this  is  that  certain  compli- 
cated relations  in  space  exist  between  the  sun  and 
surrounding  planets.  Here  we  have  (1)  a number 
of  bodies,  and  (2)  a certain  regularity  of  their 
motion  in  space.  But  a new  phenomenon  appears  ; 
this  regularity  is,  in  a particular  case,  interrupted : 
a cause  of  this  interruption  there  must  be,  and,  so 
far,  no  cause  is  known ; the  only  inference  which  can 
be  drawn  is,  that  there  is  some  hitherto  unknown 
cause,  and  that  the  unknown  cause  is  similar  to  the 
causes  of  motion  already  known — the  forces  of  the 
sun  and  planetary  bodies.  Thus  we  have  here  (1) 
a known  relation  between  certain  known  bodies  and 
their  motions,  (2)  a motion,  or  variation  of  motion,  not 
related  to — that  is,  not  caused  by — these  known  bodies, 
and  (3)  the  inference  of  the  other  term  of  relation, 
the  unknown  planet,  to  account  for  the  variation. 

§ 179.  Again,  in  our  consciousness  we  are  aware 
of  two  great  classes  of  phenomena,  described  as 
voluntary  activities  and  passive  states.  The  former 
we  are  conscious  of  producing  by  our  own  effort ; 
the  latter  we  are  powerless  to  produce  or  to  anni- 
hilate. As  an  example  of  the  former,  we  may 
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instance  muscular  sensations  and  the  sounds  of  our 
own  voice ; as  an  example  of  the  latter,  sounds 
heard,  but  not  produced,  by  ourselves,  and  colours 
which  we  see.  Now,  with  reference  to  our  voluntary 
activities,  we  are  conscious  of  a certain  forth-putting 
of  energy  in  their  production ; it  makes  no  difference 
whether  we  are  aware  of  the  different  links  which 
connect  the  conscious  effort  with  the  result  or  not : 
we  perceive  an  invariable  relation  of  sequence 
between  (1)  the  conscious  effort,  and  (2)  the  complex 
of  sensations  which  we  regard  as  its  result.  But, 
in  the  case  of  passive  states — as,  say  colours — we 
are  conscious  of  sensations,  but  the  other  term  of 
the  relation  is  wanting;  these  sensations  we  know 
that  we  have  not  produced  ; we,  therefore,  infer  the 
other  term  of  the  relation,  a cause  not  ourselves  the 
productive  efficiency  of  which  accounts  for  the 
sensations.  Analysing  this  process  we  have  (1)  a 
perceived  relation  between  A {conscious  effort ),  and 
B {sensations);  (2)  a knowledge  of  B,  {similar 
sensations) ; (3)  the  inference  of  A,  {an  objective  cause 
more  or  less  similar  to  A).  And,  be  it  remembered, 
the  A,  objective  is  not  an  aggregate  of  other  sensa- 
tions collected  somehow  together  in  a group,  because 
everyone  of  these  sensations  requires  to  be  accounted 
for  in  the  way  that  we  have  now  indicated.  The 
objective  inferred  term  of  the  relation  is  therefore 
unknown ; we  think  of  it  as  a cause  adequate  to  the 
production  of  the  perceived  effect,  and  its  nature 
can  be  learned,  and  only  learned,  imperfectly  by  the 
aid  of  hypothesis. 
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§ 180.  We  take  still  another  illustration  of 
inference,  in  which  there  is  inferred  to  exist  a certain 
relation  between  unknown  hypothetical  powers. 
Many  years  ago  Count  Eumford  made  experiments 
regarding  the  connection  between  motion  and  heat.* 
He  found  that  the  friction  of  two  bodies  always 
produced  a certain  amount  of  heat;  and  that  the 
motion  of  any  body,  whenever  it  was  arrested  or 
hindered,  resulted  in  heat.  Hence  he  concluded 
that  heat,  as  it  exists  in  bodies,  is  a form  of  motion. 
Since  his  time  many  experiments  and  observations 
have  been  made  regarding  the  relations  of  motion, 
heat,  light,  electricity,  and  other  natural  forces,  and 
it  has  been  clearly  established  that  they  are  all 
convertible  into  one  another.  But,  by  inference  like 
that  which  we  have  examined  in  the  last  paragraph, 
there  is  some  objective  Force  or  cause  which  has  a 
relation  to  each  one  of  these  phenomena,  and  the 
discovery  of  the  correlation  of  motion,  heat,  light, 
&c.,  does  not  result  in  the  inference  that  the  one 
phenomenon  is  the  cause  of  the  other.  Intimate 
relations  are  perceived  to  exist  between  motion,  heat, 
and  light ; the  inference  is  that  the  unknown  causes 
of  these  phenomena , hitherto  supposed  different,  are, 
in  reality  identical. 

The  accompanying  diagram  illustrates  the 
difference  of  views  produced  by  the  experiments 
referred  to.  Originally,  a different  cause,  F,  Cal.,  L, 
is  inferred  to  account  for  each  of  the  phenomena 


* This  discovery  is  described  in  a paper  published  in  the  trans- 
actions of  the  Eoyal  Society  tor  1798. 
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m,  h,  c.  ;*  but  observation  shows  certain  numerous  and 
intimate  relations  between  m,  h,  c ; 
it  is,  consequently,  inferred  that  F, 

Cal.,  L,  are  really  one,  as  represented 
in  the  united  lines  of  the  second 
diagram.  And  thus  also  the  rela- 
tions between  m,  h,  c are  inferred 
to  depend  upon  the  community 
of  the  Force  F with  reference  to 
them  all. 

§ 181.  There  are  many  inferences 
which  have  a close  relation  to  classification.  We  have 
observed,  for  example,  that  all  vertebrated  animals 
which  fly  through  the  air  by  means  of  true  wings  are 
oviparous  as  far  as  we  have  been  able  to  discover. 
These  observations,  collected  together  in  a proposition, 
are  thus  expressed,  “ Birds  are  oviparous.”  Having 
formulated  our  observations  in  this  proposition,  and 
having  come  across  a class  of  animals  agreeing 
in  essential  particulars  with  the  known  class  birds , 
we  infer  regarding  the  newly-discovered  class  that 
they  are  oviparous.  We  do  this,  although  we  have 
not  seen  the  eggs  or  the  nest ; and  a naturalist 
would  not  be  satisfied  with  his  observations  of  a 
new  species  of  birds,  until  he  was  able  to  verify  his 
inference  by  the  examination  of  the  nest  and  the 
habits  of  the  bird  in  the  rearing  of  its  young.  How, 
an  analysis  of  this  process  gives  us  the  following 
elements : (1)  A class  of  animals  grouped  to- 

gether by  the  possession  of  certain  characteristics, 

* F,  force ; Cal.,  caloric ; L,  light ; m,  motion  ; h,  heat ; c,  colour. 
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this  class,  as  far  as  we  have  observed,  having  in 
particular  a certain  predicable  attribute,  oviparous  ; 
(2)  a certain  number  of  animals  observed  to  possess 
some  of  the  essential  qualites  of  the  preceding  class  ; 
and  (3)  the  inference  that  the  attribute,  oviparous, 
may  be  predicated  of  them. 

§ 182.  The  preceding  illustrations  of  inference 
will  enable  us  to  advance  to  the  discussion  of  some 
important  questions  regarding  it.  But,  before  doing 
so,  we  shall  offer  and  explain  a classification  of  the 
spheres  of  thought  in  respect  to  which  inferences  are 
drawn. 

(I).  We  have,  in  the  first  place,  inferences  regard- 
ing the  relations  of  particular  parts  of  Space  and 
Time,  and,  also,  regarding  that  which  is  a result  of  a 
combination  of  Space  and  Time,  Motion.  Space  and 
time,  we  have  seen,  are  the  forms  of  external  intuition, 
and  motion  is  known  to  us  in  terms  of  space  and 
time.  And  when  the  lines,  figures,  and  other 
dimensions  of  space,  time,  and  motion  are  made  the 
subjects  of  inference,  abstraction  is  made  from  all 
particular  content  of  intuition;  the  inference  has 
reference  only  to  the  elements  of  the  forms. 

(II.)  Inferences  are  drawn,  in  the  second  place, 
regarding  certain  Forces  or  powers  which  are  not 
known  to  us  directly  as  phenomena,  and  which, 
indeed,  cannot  be  so  known.  The  inferences  have 
reference  to  the  nature,  relations,  and  laws  of  these 
powers,  as  well  as  to  their  connection  with  the 
phenomena  through  which  they  manifest  them- 
selves. 


PSYCHOLOGY  OF  COGNITION. 


25 


(III.)  There  is  a third  class  of  inferences,  having 
reference  to  the  existence  and  relations  of  Phe- 
nomena. These  inferences  determine  our  belief  of 
the  existence  of  phenomena  not  directly  known  in 
relation  to  certain  other  phenomena  which  we  do 
know.  But  they  have  not  reference  merely  to  the 
present  time  ; they  extend  to  the  occurrence  of  past 
events,  in  which  case  they  depend  upon  historical 
evidence ; they  reach  forward  also  to  the  future, 
constituting  prevision,  expectation,  or  probability, 
according  to  their  degree  of  certainty. 

Before,  however,  we  consider  these  classes  of 
inferences,  we  must  give  more  minute  attention 
to  the  determining  reasons  upon  which  inference 
rests.  ' 


Section  YIII. 

DETERMINING  GROUND  OF  INFERENCE. 

§ 183.  In  the  preceding  section  we  analysed  certain 
particular  examples  of  inference  for  the  purpose  of 
gaining  a general  knowledge  of  the  process.  We  saw 
that  inference  is  a mental  assertion  made,  without 
immediate  knowledge,  regarding  some  relation  be- 
tween known  objects ; or,  regarding  the  resistance 
and  relation  to  known  objects,  of  some  object  or  power 
not  directly  known.  We  have  seen  that,  in  certain 
cases,  the  same  inferences  are  uniformly  drawn  by  all 
men,  whereas,  in  other  cases,  there  is  room  for  doubt 
and  difference ; and  that  in  all  cases  there  is  some 
ground  upon  which  the  inference  is  based.  Our 
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task,  now,  is  to  examine  into  the  nature  of  this  ground. 
It  is  admitted  that  all  inferences  form  a part  of  our 
conscious  experience  ; and  the  question  is,  What  is  it 
that  determines  this  experience  ? In  any  given  case 
of  inference,  why  is  it  that  we  infer  so-and-so,  and 
not  otherwise  ? When,  for  example,  we  see  two  iines, 
each  equal  to  a third  line,  why  do  we  infer  that  they 
are  equal  to  one  another  ? When  we  see  the  motion 
of  any  body  without  us  taking  place,  why  do  we  infer 
that  there  is  some  force  impelling  it  ? When  we  see 
any  seed,  in  germinating,  putting  forth  a pair  of  leaves 
instead  of  a single  one,  why  do  we  infer  that  the 
future  plant  or  tree  wrill  grow  by  the  addition  of 
annual  layers  of  woody  tissue  upon  the  outside  sur- 
face ? In  other  words,  what  is  the  Sufficient  Keason  of 
any  inference  which  makes  that  inference  necessary 
or  legitimate  ? 

§ 184.  The  question  of  the  preceding  paragraph 
may  be  discussed  with  reference  to  the  three  classes 
of  inferences  described  in  the  last  section.  We  make 
inferences  regarding  the  forms  of  the  objects  of 
knowledge,  space,  time,  and  motion ; the  forces  which 
operate  in  nature  around  us;  and  the  phenomena 
which  present  themselves,  or  are  capable  of  doing  so, 
to  our  senses  or  consciousness.  In  connection  with 
the  first  of  these  classes  of  inference,  a great  deal  of 
discussion  has  arisen  regarding  the  nature  of  the 
basis  upon  which  demonstration  rests.  Certain  axioms 
— such  as,  “ Things  which  are  equal  to  the  same  thing 
are  equal  to  one  another” — are  generally  placed  at 
I the  beginning  of  mathematical  works,  and  assumed 
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to  be  self-evident.  And  we  have  now  to  consider  the 
nature  of  those  axioms.  One  class  of  thinkers  tells 
us  that  they  are  a 'priori  judgments,  not  founded  upon 
anything  more  simple  and  original  than  themselves. 
Being  self-evident,  and  necessary,  and  universal,  they 
must  be  original  intuitions  of  the  mind.  But  to  this 
opinion,  as  it  is  generally  expressed,  there  is  a prima 
facie  objection.  The  axiom  quoted  above  is  general 
in  its  application ; it  applies  to  all  things,  of  whatever 
nature  they  may  be,  which  are  equal  to  one  another. 
And  we  may  assume  it  for  certain,  that  a proposition 
of  this  kind  is  not  formed  until  after  one  or  more 
particular  examples  of  it  have  been  known.  This 
axiom,  as  well  as  all  the  others,  has  been  generalised, 
and  the  question  is,  What  is  the  nature  of  the  parti- 
cular mental  acts  from  which  it  has  been  drawn  ? 
Now,  taking  the  particular  axiom  referred  to,  it  is 
manifest  that  the  single  mental  act  from  which  it  is 
generalised  must  be  either  an  intuition  or  an  infer- 
ence. A is  equal  to  B ; C is  equal  to  B ; therefore 
A is  equal  to  C.  This  is  the  particular  form  of  the 
general  axiom,  and  must  have  preceded  the  general 
axiom  in  historical  order.  In  this  form  the  mental 
act  appears  to  be  an  inference.  A is  not  directly 
seen  to  be  equal  to  C,  but  both  A and  C are  seen  to 
be  equal  to  B ; and  the  inference  is  drawn.  But 
it  has  been  held  that  this  apparent  inference  is 
originally  an  intuition ; that  we  are  not  able  to  pre- 
dicate that  A is  equal  to  0 until  after  we  have  com- 
pared them  directly  together ; and  that,  having  seen 
several  instances  in  which  A and  C,  being  each  equal 
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to  a third  thing,  B,  are  found  to  be  equal  to  one 
another,  we  generalise  the  axiom  as  above.  Accord- 
ing to  this  view,  the  axiom  is  generalised  from  ex- 
perience, and  the  particular  experiences  from  which 
it  is  generalised  are  experiences,  not  of  inference,  but 
of  intuitions,  brought  about  by  voluntary  and  artificial 
means.  This  explanation  is  not  satisfactory.  It  has 
the  appearance  of  being  simply  invented  without  any 
other  reason  than  that  it  is  capable  of  partially  ex- 
plaining the  axiom.  There  is  no  evidence  whatever 
that  such  artificial  trials  of  equality  as  those  postu- 
lated are  ever  made  for  the  purpose  indicated.  And 
if  they  were  actually  made,  the  generalised  axiom 
I resulting  could  not  have  that  degree  of  certainty 
which  it  has,  unless  this  certainty  had  some  other 
ground  than  the  alleged  experience. 

§ 185.  We  must,  therefore,  examine  the  view  which 
considers  the  particular  act  from  which  the  general 
axiom  is  generalised  as  an  act  of  inference.  There 
is  a comparison  of  two  things  with  a third  thing,  and 
the  inference  that  the  two  things,  being  equal  to  the 
j third,  are  equal  to  one  another.  But  we  must  remem- 
ber that  the  third  thing,  which  is  the  medium  of 
comparison  between  the  two  others,  may  not  be  an 
external  object,  but  may  be  a part  of  our  own  organ- 
ism. And  we  know,  from  the  evidence  of  language, 
that  the  original  medium  of  comparison  between  the 
lengths  or  other  spatial  relations  of  external  objects 
is  some  part  of  our  organism.  In  many  languages, 
j and  perhaps  in  every  language,  the  original  standards 
I of  measure  are  particular  parts  of  the  body.  A foot, 
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a hand’s  breadth,  a span,  a cubit,  a fathom,  are  terms  CHAP-  v- 
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of  measurement,  which,  from  being  so  universally  | 

used  in  English,  and  having  so  many  analogues 
amongst  other  nations,  lead  to  the  conclusion  that 
the  parts  of  the  body  implied  in  them  afford  to  men 
the  primary  standards  of  comparison  with  respect  to 
the  relative  extension  of  objects.  Now,  if  we  analyse 
this  primary  mode  of  comparison  into  its  psychologi- 
cal elements,  we  appear  to  get  the  following : The 
eye  and  the  hand  of  a primitive  man  having  been 
trained  to  work  together,  he  applies  the  hand,  out- 
stretched to  its  farthest  limits,  to  a short  object ; he 
sees  that  the  tip  of  the  finger  and  the  point  of  the 
thumb  coincide  with  the  ends  of  the  thing  to  be 
measured ; he  has,  in  other  words,  a certain  complex 
act  of  perception,  the  result  of  which  is  that  he  pro- 
nounces the  object  examined  a span  in  length.  At 
another  place  and  time,  he  applies  the  same  test  to 
another  object,  with  the  same  result ; he  remembers 
that  the  preceding  complex  act  of  perception  was 
essentially  similar  to  this  one ; and  he  infers  that 
the  length  of  the  two  objects  is  the  same.  Now,  be 
it  observed,  this  inference  is  not  one  which  he  might 
make  or  not,  as  he  pleased.  He  is  compelled  to 
make  it ; he  cannot  draw  any  different  inference ; 
and  it  is  this  necessity  of  the  particular  inference  in 
hand  which  gives  the  manifest  universality  to  the 
axiom  generalised  from  it.  And,  as  we  see  what  is 
the  nature  of  the  mental  act  which  precedes  the 
inference,  we  can  see  how  thejnference  is  necessary. 

A complex  act  of  perception  is  compared  with  a 
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remembered  act,  and  seen  to  be  similar ; the  fidelity 
of  each  act  of  perception  to  the  reality  of  nature 
being  assumed,  it  follows  at  once  that  the  objects 
are  equal.  Thus,  a perception  of  similarity  in  the 
mental  acts  by  which  two  objects  are  known  to  us  is 
the  ground  of  our  inferring  their  equality.  But,  in 
making  this  inference,  it  is  assumed,  (1)  that  each 
of  the  acts  gives  us  a true  knowledge  of  the  spatial 
relations  of  each  object,  and  (2)  that  these  spatial 
relations  have  a true,  and,  to  our  minds,  independent 
existence. 

§ 186.  If  we  were  to  examine  the  other  axioms 
which  deal  with  the  relations  of  equality,  in  equality 
or  proportion  of  extended  bodies,  we  should  find  that 
the  psychological  basis  of  them  all  is  a perception 
of  likeness  or  unlikeness  between  the  sensations  of 
eye  and  muscle,  by  the  combination  of  which  the 
relative  dimensions  of  the  bodies  become  known  to  us. 
But  it  is  soon  found  that  by  a comparison  of  these 
sensations,  without  any  artificial  assistance,  correct 
results  are  not  obtained  ; and,  moreover,  the  natural 
measures  of  length,  the  hand  or  the  foot,  are  not 
exactly  the  same  in  different  individuals.  Hence, 
for  the  sake  of  greater  accuracy,  and  of  having  a 
common  standard,  artificial  measures  made  of  wood 
or  metal  are  invented.  But  even  after  this  has  been 
done,  the  psychological  basis  of  inference  js  not 
changed.  We  apply  a foot-rule  to  a body  to  dis- 
cover its  dimensions ; but  this  is  only  an  artificial 
contrivance  to  enable  us  more  accurately  to  compare 
our  perception  of  its  spatial  relations  with  that  of 
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another  body,  or  to  compare  our  measurement  with 
that  of  other  individuals.  There  is  thus  recognised 
the  fact  that  objective  standards  of  spatial  dimensions 
are  more  trustworthy  than  subjective  or  organic  ones. 

§ 187.  The  axioms  of  equality  and  inequality 
which  are  usually  applied  to  space  may  be  applied 
to  time  also.  The  natural  measures  of  time  are, 
(1)  our  sensations  considered  as  succeeding  one 
another,  and  (2)  our  perception  of  certain  bodies 
which  are  found  to  recur  at  regular  intervals.  In- 
ferences regarding  the  temporal  relations  of  events 
must  be  founded  upon  comparison  of  the  psychological 
acts  by  which  these  relations  are  estimated.  But,  as 
a rule,  inferences  regarding  time  are  combined  with 
the  relations  of  space,  as  when  we  infer  regarding 
the  time  which  it  will  take  a certain  body  to  pass 
through  a certain  space.  But,  before  any  inference 
can  be  drawn,  it  must  be  shown  or  assumed  that  the 
motion  of  the  body  is  either  uniform  or  varies  ac- 
cording to  certain  known  laws.  This  being  granted, 
inferences  can  be  drawn  with  perfect  certainity. 

With  reference  to  all  reasonings  regarding  rela- 
tions of  space  and  time,  either  separately  or  com- 
bined, it  has  been  noticed  that  there  is  a remarkable 
degree  of  certainty  and  precision  connected  with 
them.  It  is  also  found  that,  in  simple  cases,  no 
other  inference  is  possible  than  that  which  is  drawn. 
This  precision  and  necessity  of  inference  are  to  be 
accounted  for  by  the  nature  of  the  circumstances  in 
which  the  inference  is  made ; A and  B are  two 
dimensions  of  space  or  time,  each  made  known  to  us 
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in  the  acts  of  perception  a and  b.  In  consciousness 
we  compare  a and  b together, 

q. o the  one  being  actual,  the  other 

remembered  ; we  see  their 
likeness,  and  we  believe  that 
each  mental  act  is  a true  tran- 
° °b  script  of  the  objective  quantity. 

This  being  so,  the  inference 
of  the  equality  of  A and  B follows  of  necessity, 
simply  because  there  is  no  other  inference  which 
has  any  foundation  whatever.  And  even  if,  by 
direct  comparison,  we  found  that  A and  B were 
not  exactly  equal,  we  would  not  conclude  that  our 
inference  was  erroneous,  but  that  some  element  of 
error  had  entered  into  a or  b or  the  comparison  of 
them.  Thus,  although  it  may  be  quite  true  that 
the  generalised  axioms  regarding  space,  time,  and 
motion  are  founded  upon  experience  of  particular 
inferences,  it  is  also  true  that  there  is  something 
which  determines  that  this  experience  must  be  thus 
and  not  otherwise.  There  are  certain  relations 
between  our  conscious  intuitions  and  the  quantities 
j of  space  and  time  given  in  them,  which  afford  a 
basis  for  the  inferences  which  we  draw,  and  afford 
j no  basis  for  any  other  inference.  No  other  inference 
i is  possible  to  us,  and  hence  we  call  these  inferences 
necessary. 

§ 188.  We  now7  pass  on  to  consider  the  ground  of 
inferences  regarding  forces  not  directly  known.  We 
have  already  in  §§  179-80  given  a description  of  the 
kind  of  inferences  to  wrhich  vre  refer.  There  is  a 
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certain  conscious  effort  exerted  which  is  followed  by 
a certain  result ; an  event  similar  to  this  result  occurs, 
but  without  any  effort  on  our  part;  we  infer  an 
objective  power  of  which  it  is  the  result.  And  the 
question  is,  upon  what  ground  do  we  make  this 
inference?  Before  considering  this  question,  we 
must,  in  the  first  place,  postulate  that  there  is  given 
to  us  in  consciousness  a knowledge  of  power. 
Muscular  sensations  are  the  subjective  side  of  that 
of  which  muscular  effort  is  the  objective.  And 
muscular  power  is  not  known  to  us  as  a relation 
between  muscular  sensations  and  some  result. 
Neither  is  power  known  to  us  as  a relation  between 
any  mental  events  and  their  consequents.  Simple 
succession  can  never  give  us  the  idea  of  power. 
But  in  the  consciousness  of  muscular  sensation,  the 
objective  side  of  which  is  muscular  effort,  we  have  a 
direct  knowledge  of  power ; and  when  the  organism 
is  in  a healthy  state,  we  are  able,  by  means  of  other 
sensations,  to  know  the  results  of  the  forth-putting 
of  this  power.  Thus  our  knowledge  of  causal 
efficiency  is  intuitive,  although  it  no  doubt  takes 
a little  time  and  experience  to  connect  muscular 
efforts  with  their  proper  results. 

§ 189.  Having  now  got  the  two  terms  of  the  first 
relation,  conscious  effort  and  its  result,  another 
object,  a passive  sensation,  comes  before  conscious- 
ness. We  know  that  it  is  not  caused  by  us,  because 
we  have  been  conscious  of  no  forth-putting  of  effort 
in  its  production.  But  why  do  we  seek  for  its  cause 
at  all?  Some  people  would  answer  that  it  is 
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chap.  y.  because  we  know  a priori  that  every  event  must 

. * L have  a cause.  Perhaps  this  statement  may  be 

resolved  into  the  simple  fact  that  we  are  reasoning 

animals,  that  by  our  birth  as  human  beings  we 

inherit  a tendency  to  search  after  the  relations  of 

things,  and  that  by  the  same  birthright  we  are  never 

satisfied  until  we  have  discovered  the  relations  and 

the  causes  of  the  things  we  know.  If  this  is  a correct 

interpretation  of  the  law,  we  admit  its  truth.  Now 

comes  the  final  question — what  is  the  ground  of  our 

inference  that  the  known  passive  sensation  is  caused 

o Ay  ky  an  unknown  objective  power  ? The 

relation  between  A and  B is  known  . 

> 

B,  is  similar  to  B,  in  as  far  as  it  is  an 
ac—  ob,  object  of  consciousness;  the  inference 
of  a subjective  cause  is  excluded  by 
the  conditions  of  the  case ; the  only 
Bo  possible  inference,  therefore,  is  that  of 

an  objective  cause,  A,  holding  the  same  relation  to 
B,  which  A holds  to  B.  It  must  be  admitted, 
however,  that  this  inference  is  usually  accompanied 
by  other  circumstances  which  give  it  form.  A,  is 
usually  connected  with  a group  of  qualities  consti- 
tuting an  external  object.  But  into  this  group  of 
qualities  the  subjective  idea  of  power  is  invariably 
projected,  from  which  it  can  never  be  eliminated, 
except  by  the  unnatural  attempts  of  a phenomenal 
psychology.  The  child  attributes  personality  and 
power  to  the  stick  which  has  given  it  pain,  and 
begins  to  beat  it.  The  untutored  savage  thinks  a 
spiritual  power  into  every  object  of  nature. 
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matter ; others  infer  a universal  mind  ; others,  again, 
conclude  that  there  are  various  powers  mutually 
correlated,  which  are  but  forms  of  a universal  Force. 

As  this  is  not  a work  upon  metaphysics,  we  do  not 
feel  called  upon  to  discuss  these  conflicting  theories. 

But  we  may  point  out  that  inferences  regarding  the 
nature  and  laws  of  the  unknown  cause  or  causes  of 
phenomena  must,  from  the  nature  of  the  case,  be 
hypothetical.  And  the  best  that  we  can  do  is  £0 
adopt  that  hypothesis  which,  to  our  minds,  most  fully 
explains  the  phenomena.  It  is,  therefore,  upon  a 
careful  study  of  phenomena  and  their  mutual  rela- 
tions that  we  should  build  our  hypothetical  inferences, 
taking  care  that  no  phenomena  be  overlooked  or 
placed  out  of  their  proper  relations.  It  would  take 
us  far  beyond  our  limits  to  discuss  this  subject  as  it 
should  be  discussed.  Some  have  held  that,  because 
in  these  matters  the  absolute  certainty  of  mathe- 
matical demonstration  or  of  intuition  is  unattainable, 
they  ought  to  be  excluded  from  the  sphere  of  science 
altogether.  This,  however,  would  be  an  arbitrary 
limitation  of  the  sphere  of  science,  against  which  the 
actual  practice  of  scientific  men  is  a standing  protest. 
Hypotheses  jingo , Newton  to.  the  contrary  notwith- 
standing, is  the  practical  language  of  the  man  of 


§ 190.  The  inference  of  some  objective  power  for 
the  events  which  we  ourselves  do  not  produce  is 
compulsory  ; but  there  is  great  room  for  doubt  and 
difference  as  to  the  nature  of  that  power.  Men 
primarily  inferred  the  existence  of  innumerable 
spirits;  others  have  postulated  a common  substratum, 
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science,  even  in  cases  when  there  appears  to  be  no 
hope  of  his  hypotheses  ever  being  directly  verified. 

§ 191.  We  now  come  to  the  consideration  of  infer- 
ences regarding  the  existence  and  relations  of 
phenomenal  objects.  Illustrations  of  these  inferences 
have  already  been  given  in  § 181.  ...  We  have 
! seen,  also,  that  they  may  be  generally  divided  into 
two  classes,  in  the  first  of  which  we  infer  some 
relation  to  exist  between  phenomena  wrhich  we 
I know ; and  in  the  second  we  infer  the  existence  of  a 
phenomenon  not  directly  known,  and  holding  a 
certain  relation  to  another  phenomenon,  or  set  of 
2)henomena,  known  to  exist.  And  the  question  to  be 
decided  is,  what  is  the  ground  of  the  inferences  we 
draw  in  each  of  these  cases?  Now,  it  must  be 
observed  that,  in  drawing  these  inferences,  there  is  - 
great  room  for  error.  Thousands  of  instances  might 
be  pointed  out  in  which  false  relations  have  been 
supposed  to  exist  between  phenomena.  It  must  be 
admitted,  then,  that  inferences  may  be  drawn  which 
are  not  in  conformity  with  the  truth  of  nature.  And, 
therefore,  w7e  must  consider,  not  the  ground  of  infer- 
ence in  general,  but  the  ground  of  correct  inference. 
But  in  this  it  is  implied  that  amongst  phenomena 
there  exist  certain  objective  relations  which  may  be 
known  by  us  or  not,  and  if  our  inferences  are  not  the 
true  expression  of  these  objective  relations  they  are 
1 not  correct.  We  observe,  for  example,  that  night 
I always  precedes  day,  but  if  we  were  to  infer  from  this 
I uniformity  of  sequence  that  a causal  relation  exists 
[ between  them,  our  inference  would  be  erroneous, 
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as  there  are  various  reasons  for  our  concluding 
that  this  is  not  the  true  relation.  In  drawing 
inferences,  therefore,  it  is  necessary  to  distinguish 
between  those  relations  of  things  which  are  acci- 
dental and  those  which  are  essential.  In  order  to  do 
this  properly,  we  must  have  recourse  to  those  laws  of 
induction  which  Bacon  and  his  followers  have  for- 
mulated. The  object  of  these  laws  is  to  enable  us  to 
distinguish  between  accidental  and  essential  co-exist- 
ences and  sequences.  Those  relations  which  are  of 
the  latter  class  are  thought  to  have  some  connection 
with  the  cause  of  the  phenomena.  And  those  in- 
ferences are  thought  to  be  correct  which  connect 
together  phenomena  between  which  there  is  ob- 
jectively a causal  relation,  or  a relation  depending 
upon  identity  of  causation.  The  relation,  for  example, 
between  the  lowering  of  the  temperature  of  the 
atmosphere  and  the  deposition  of  dew  is  an  essential 
one,  and  the  inference  which  connected  the  one  with 
the  other  was  correct,  although,  perhaps,  it  is  not 
proper  to  call  this  the  causal  relation.  It  is  correct, 
also,  to  infer  that  animals  which  we  have  discovered 
to  have  some  of  the  essential  characteristics  of  birds 
are  oviparous,  because  we  have  learned  that  there  is 
an  essential  objective  connection  between  these 
characteristics  and  that  quality  which  we  infer. 
Thus,  it  appears  that,  before  we  can  be  satisfied 
with  inferences  regarding  phenomena,  the  subjective 
connection  which  we  form  must  be  recognised  as 
being  the  counterpart  of  essential  objective  rela- 
tions between  things.  Inferences  are  not  concerned 
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§ 192.  Is  there  any  general  form  according  to 
which  the  mind  acts  in  the  drawing  of  inferences, 
and,  if  so,  what  is  that  form  ? This  question  has 
given  rise  to  a good  deal  of  controversy,  especially 
with  reference  to  the  claims  of  the  syllogism  to  be 
considered  the  universal  type  of  reasoning.  It  has 
been  asserted,  on  the  one  hand,  that,  if  all  the  mental 
acts  and  principles  which  are  involved  in  the 
drawing  of  inferences  be  explicitly  stated  in  lan- 
guage, the  statement  will  assume  the  form  of  a 
syllogism.  It  has  been  held,  on  the  other,  that  there 
are  many  instances  of  reasoning  in  which  the  mental 
| process  cannot,  without  the  greatest  violence,  be  put 
I into  the  form  of  a syllogism,  although  it  is  admitted 
j that  many  kinds  of  reasoning  do  naturally  assume 
that  form.  Before  discussing  this  question,  we  must 
! examine  the  nature  of  the  syllogism.  According  to 
[ the  accounts  of  the  syllogism  which  we  find  in 
logical  treatises,  syllogism  is  inference  which  is 
| drawn  from  the  general,  from  some  proposition  or 
judgment  which  is  generally  true.  There  are  three 
terms  in  every  syllogism,  two  of  which,  the  minor 
and  major  terms,  are  the  subject  and  predicate  of  the 
conclusion;  while  the  third,  the  middle  term,  is 
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found  in  each  of  the  premises,  and  the  medium  by  ! chap.  v. 
which  the  terms  of  the  conclusion  are  compared  j SECT‘ IX* 
together.  All  these  terms  are  held  to  be  the  names  i 
of  concepts  having  a greater  or  less  denotation  and 
connotation.  And  in  the  syllogism  there  is  a com- 
parison of  the  denotation  or  the  connotation  of  the  j 
minor  or  major  terms,  with  the  denotation  or  con-  j 
notation  of  the  middle  term.  This  comparison  has  ; 
for  its  object  to  determine  whether  the  one  term 
contains  the  other,  either  wholly  or  partially — that  is, 
whether  the  denotation  or  the  connotation  of  the 
one  term  includes,  wholly  or  partially,  that  of  the 
other.  Now,  in  order  to  determine  the  character 
of  the  claims  of  the  syllogism  to  be  considered  the 
only  type  of  reasoning,  we  shall  have  to  consider, 

(1)  whether  inference  proceeds  only  from  the 
general,  (2)  whether  concepts  are  the  sole  elements 
of  inference,  and  (3)  whether  the  relation  of  con-  | 
taining  and  contained  is  the  only  relation  regarding  ! 
which  we  infer. 

§ 193.  The  first  of  these  points  has  been  practically  | inferences 
decided  by  us  already.  We  have  seen  that  some  of 
the  so-called  mathematical  axioms  are  generalised  from  par- 
from  particulars,  and,  consequently,  that  particular 
inferences  are  drawn  before  the  generalised  axioms 
are  formed.  We  have  seen,  also,  that  in  perception 
an  objective  cause  of  our  passive  states  is  inferred  to 
exist  from  the  consciousness  of  some  particular 
sensation  uncaused  by  our  conscious  effort.  Now, 
the  only  ground  upon  which  inferences  of  this  kind 
can  be  expressed  in  the  form  of  a syllogism  is,  that 
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there  is  an  a priori  principle  latent  in  the  mind 
which  serves  for  the  major  premise  of  the  syllogism. 
Against  this  theory  we  have  already  adduced  ob- 
jections.* And  the  overthrow  of  this  theory  renders 
it  impossible  to  put  into  syllogistic  form  the  in- 
ferences referred  to.  There  are,  then,  particular 
kinds  of  inference  which  do  not  proceed  from 
general  judgments,  but  from  particular  objects  of 
knowledge. 

§ 194.  With  reference  to  the  second  point,  it 
is  maintained  by  some  that  inference  has  to  do 
primarily  with  concepts  and  the  relation  of  concepts. 
But,  as  individual  objects  undoubtedly  form  subjects 
of  reasoning,  concepts  are  taken  to  be  not  merely 
the  representation  of  the  qualities  of  a class,  but 
also  of  an  individual.  To  this  doctrine,  that  reason- 
ing refers  exclusively,  or  even  principally,  to  mental 
representations,  we  must  take  exception.  Every 
mental  representation  which  we  make,  either  of  an 
individual  object  or  of  a class,  has  significance  to  us 
only  as  related  to  the  real  objects  of  which  it  is  a 
concept.  When  we  make  use  of  the  term  man , we 
mean,  not  our  mental  representation  of  human  at- 
tributes, but  the  real  external  objects  possessing 
human  qualities  which  we  denote  by  that  name. 
And  when  we  say  man  is  mortal,  we  mean  that  the 
real  beings  whom  we  call  men  will  all  die.  Thus,  if 
we  are  to  depend  upon  what  consciousness  reveals  to 
us,  inference  has  reference  primarily,  not  to  concepts, 
but  to  the  real  objects  or  classes  of  which  the 
* § 184. 
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concepts  are  a more  or  less  complete  representation. 
And  the  predication  of  the  inference,  asserts  or 
denies  a certain  relation  to  exist  between  these 
objects. 

§ 195.  What  is  this  relation  ? Is  it  only  that  of 
the  container  and  the  contained,  the  mutual  inclusion 
or  exclusion,  in  whole  or  in  part,  of  two  objects  of 
thought?  A reference  to  particular  cases  of  in- 
ference will  soon  decide  the  question.  From  a 
comparison  of  certain  angles  and  triangles  we  infer 
— “ The  angles  at  the  base  of  an  isosceles  triangle 
are  equal  to  one  another.”  This  is  certainly  not  a 
relation  of  inclusion,  either  total  or  partial.  From  a 
variety  of  considerations,  we  infer  that  the  rapid 
cooling  of  the  atmosphere  is  the  cause  of  the  deposi- 
tion of  dew.  It  would  be  difficult  to  put  this 
inference  into  the  stereotyped  form.  From  many 
experiences  we  infer,  when  we  see  smoke,  that  com- 
bustion is  going  on  somewhere  near  at  hand.  The 
relation  expressed  in  this  inference  is  certainly  not 
one  of  inclusion.  In  short,  since  inferences  consist 
of  predications,  and  since  predications  assert  any  of 
the  relations  which  may  be  perceived  in  intuition  as 
existing  between  two  objects  of  thought,  it  is  manifest 
that  reasoning  must  occupy  itself  with  all  these 
relations.  This  the  syllogism,  in  its  present  form, 
does  not  do;  and  hence,  in  its  present  form,  we 
maintain  that  it  is  the  type  of  only  an  accidental, 
although  important,  variety  of  the  reasoning  process. 

§ 196.  Having  decided  against  the  claims  of  the 
syllogism  to  be  the  universal  form  of  reasoning,  we 
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\ might  inquire  if  there  is  any  other  form  which  can 
! legitimately  make  similar  claims.  But  we  shall  be 
better  able  to  consider  this  question  after  we  have 
studied  more  fully  different  reasoning  processes  with 
which  we  are  familiar.  We  have  already  divided 
the  sphere  of  inference  into  the  subordinate  sphere 
concerned  about  (1)  space  and  time,  with  their 
various  divisions  and  combinations,  (2)  the  non- 
phenomenal  causes  of  things  sensible,  and  (3)  the 
existence  and  relations  of  phenomena.  But  in  these 
different  spheres  the  grounds  upon  which  the  infer- 
ences rest  may  vary  greatly  in  their  nature  and 
extent,  and  the  inferences  themselves  may  have 
every  variety  of  probability  attached  to  them. 
Upon  the  principle  of  advancing  from  the  more 
concrete  and  particular  to  the  more  abstract  and 
general  varieties  of  inference,  the  following  appears 
to  be  a suitable  division : (1)  Inferences  regarding 
| the  occurrence  of  particular  events,  depending  upon 
evidence  or  testimony ; (2)  Inferences  founded  upon 
analogy  and  induction,  either  particular  or  expressed 
in  a less  or  more  certain  general  law ; (3)  Deductive 
j inferences  from  general  principles. 

Section  X. 

EVIDENCE  ; INDUCTION ; DEDUCTION. 

§ 197.  It  is  frequently  necessary,  in  the  common 
affairs  of  life,  to  form  opinions  regarding  the  occur- 
rence or  non-occurrence  of  events,  or  the  nature  of 
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alleged  facts  which  have  not  come  under  our  own 
observation.  These  opinions  are  of  the  nature  of 
inference  depending  upon  what  is  called  Evidence. 
We  may  divide  the  facts  or  events  regarding  which 
evidence  is  taken  into  two  general  classes : (1)  con- 
temporary facts  or  events,  alleged  to  exist  or  occur 
in  our  own  time,  within  the  memory  of  persons  now 
living ; and  (2)  historical  facts  or  events  alleged  to 
exist  or  occur  in  some  past  generation.  The  evi- 
dence on  which  inferences  regarding  the  first  of 
these  classes  of  facts  are  based  is  most  frequently 
human  testimony,  although,  in  the  absence  of  that, 
or  when  it  is  not  thought  completely  trustworthy,  a 
great  variety  of  circumstantial  evidence  may  be 
resorted  to.  Inferences  regarding  historical  facts  or 
events  depend  upon  tradition,  historical  records,  the 
existence  of  commemorative  monuments  and  other 
things.  We  shall  refer  to  certain  principles  by 
which  we  are  guided  in  drawing  inferences  in  each 
of  these  cases. 

§ 198.  The  most  direct  evidence  of  contemporary 
occurrences  which  we  have  not  ourselves  observed  is 
the  testimony  of  others.  But  in  receiving  the  testi- 
mony of  others  there  are  various  things  which  must 
be  considered  before  placing  implicit  reliance  upon 
it.  We  have  found  by  experience  that  some  persons 
are  not  truthful  in  relating  what  they  have  seen  or 
heard ; that  some  persons  are  incapable  of  accurate 
observation,  mixing  up  their  own  fancies  or  pre- 
judices with  the  facts  which  they  are  observing ; that 
some  persons  are  very  liable  to  be  governed  by 
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interested  motives  so  as  deliberately  to  misrepresent 
in  their  own  favour  the  facts  which  they  relate. 
These  and  other  considerations  have  led  to  the 
establishment  of  various  legal  customs  connected 
with  the  taking  of  evidence,  such  as  the  imposition 
of  an  oath,  cross-questioning,  and  others.  For  the 
purpose  of  correcting  human  testimony  it  is  found, 
also,  that  a variety  of  circumstantial  evidence  is  of 
very  great  importance.  The  majority  of  the  alleged 
occurrences  regarding  which  inferences  are  to  be 
drawn  leave  some  permanent  marks  or  traces  behind 
them  which  may  be  afterwards  observed ; and  these, 
in  the  hands  of  a skilful  interpreter,  frequently  form 
the  basis  of  important  and  true  conclusions.  There 
is,  however,  great  difference  in  the  skill  of  different 
persons  in  discovering  the  significance  of  permanent 
marks  or  signs.  The  barbarous  tribes  of  an  unculti- 
vated country  usually  show  remarkable  acuteness  in 
reading  the  meaning  of  the  traces  of  past  events ; 
while  the  natural  or  acquired  skill  of  the  professional 
detective  is  often  equally  wonderful.* 

§ 199.  In  determining  the  value  of  evidence,  there 
are,  generally  speaking,  two  things  to  be  considered  ; 
the  nature  of  the  evidence  itself,  and  especially  the 
character  of  the  persons  by  whom  it  is  given,  and 
the  nature  of  the  fact  testified  to.  The  mind  fre- 
quently refuses  assent  to  alleged  facts  in  consequence 
of  the  improbability  of  these  facts  occurring.  When 


* For  a specimen  of  this  acuteness  and  skill  the  reader  is  referred 
to  Edgar  A.  Poe’s  remarkable  description  ‘ The  Murder  in  the  Eue 
Morgue.’ 
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a person  is  well  acquainted  with  a particular  class  of 
facts,  he  knows  pretty  accurately  what  phenomena 
of  that  kind  are  likely,  in  given  circumstances,  to 
occur,  and  he  refuses  to  accept  the  testimony  of 
ignorant  observers  if  their  testimony  contradicts  his 
expectations.  The  antecedent  probability  or  impro- 
bability of  particular  occurrences  taking  place  exerts 
a great  influence  upon  our  estimate  of  the  value  of 
the  evidence  adduced  in  their  favour.  This  predis- 
position to  believe,  or  to  disbelieve,  alleged  occur- 
rences varies  greatly  in  different  minds,  and  depends 
greatly  upon  the  kinds  of  experience  with  which  the 
mind  has  been  familiar.  If,  for  example,  an  expert  in 
physical  science  is  informed  of  the  occurrence  of 
certain  phenomena,  such  as  table-rapping  and  other 
things  said  to  be  performed  by  spiritual  agents,  he 
feels  a strong  predisposition  to  attribute  the  pheno- 
mena either  to  deliberate  deception  on  the  part  of 
some  one  concerned,  or  to  the  operation  of  some  of  the 
natural  forces  with  which  he  has  already  become 
acquainted.  This  predisposition,  although  a valuable 
safeguard  against  indiscriminate  credulity,  often 
proves  a hindrance  to  the  discovery  of  truth  by 
preventing  competent  men  from  undertaking  a care- 
ful examination  of  the  evidence  upon  which  alleged 
occurrences  rest.  With  reference  to  every  human 
being  it  may  be  said,  “There  are  more  things  in 
heaven  and  earth  than  are  dreamt  of  in  your  philo- 
sophy,” and,  consequently,  in  the  mind  of  every  human 
being  there  is  likely  to  be  a predisposition  to  reject 
the  evidence  of  some  things  which  are  actually  true. 
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§ 200.  We  now  proceed  to  the  consideration  of 
the  nature  of  the  evidence  upon  which  inferences 
regarding  the  occurrence  of  historical  events  are 
based.  And  it  is  manifest  that,  as  a rule,  this  evi- 
dence cannot  be  so  satisfactory  as  that  of  contempo- 
rary occurrences.  The  witnesses  of  historical  events 
are  dead ; they  cannot  be  put  upon  their  oath  ; they 
cannot  be  cross-questioned ; the  whole  of  that  search- 
ing process  of  eliciting  from  unwilling,  or  stupid,  or 
inconsistent  witnesses  the  true  state  of  the  case,  with 
which  we  are  familiar  in  modern  courts  of  law,  must 
be  foregone,  or,  at  best,  very  imperfectly  performed. 
The  evidence  upon  which  our  inferences  are  built 
consists  chiefly  of  written  documents  containing 
either  descriptions  of,  or  allusions  to,  the  events 
concerning  which  we  are  inquiring.  The  accounts 
of  these  written  documents  may  be  confirmed  or 
modified  by  the  discovery  of  monumental  figures  or 
inscriptions,  or  other  remains,  and  by  the  perpetua- 
tion amongst  the  people  of  traditions  or  customs 
apparently  depending  upon  the  alleged  events.  In 
examining  the  written  documents,  the  most  important 
! points  which  should  be  ascertained  are,  the  persons 
by  whom  these  documents  were  first  written ; the 
I time  when  they  wrote,  and  the  opportunities  which 
I they  enjoyed  of  becoming  accurately  acquainted 
I with  the  events  which  they  describe ; the  cha- 
racter of  the  writers  for  intelligence  and  truthfulness, 
and  especially  the  feelings  by  which  they  might  be 
influenced  in  writing  their  accounts.  These  points 
having  been  determined,  either  with  certainty  or 
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with  a greater  or  less  degree  of  probability,  there 
will  remain  to  subject  the  documents  themselves  to 
a criticism  something  analogous  to  the  cross-ques- 
tioning of  legal  courts.  This  criticism  will  have  for 
its  object  the  obtaining  of  a true  and  complete 
view  of  the  occurrences  described,  by  bringing 
together  disjointed  accounts,  harmonising,  where 
possible,  apparent  inconsistencies  or  incongruities, 
and,  in  short,  bringing  into  a consistent  unity  the 
great  variety  of  unsystematically  arranged  details 
of  events,  and  character,  and  life  which  the  docu- 
ments present ; but  it  may  possibly  result  in  the 
conclusion  that  such  a unity  is  unattainable.  Ex- 
amples of  this  historical  criticism  are  to  be  found 
in  modern  inquirers  regarding  the  lives  and  labours 
of  Homer,  and  Plato,  and  other  ancient  worthies, 
and  especially  in  the  modern  criticism  of  the 
Christian  Scriptures. 

§ 201.  As,  in  the  treatment  of  the  evidence  adduced 
in  favour  of  the  occurrence  of  contemporary  alleged 
events,  people  are  under  the  influence  of  a predispo- 
sition to  believe  or  disbelieve,  according  to  the  view 
which  they  are  likely  to  take  of  the  probability  of 
the  events  occurring,  so  there  is  a similar  predisposi- 
tion with  reference  to  historical  events.  From  our 
own  experience  and  from  the  recorded  experience  of 
others,  we  form  opinions  as  to  wEat  may  reasonably 
be  expected  to  take  place  in  particular  circumstances, 
and  these  opinions  influence  our  minds  very  strongly 
in  our  treatment  of  historical  evidence.  These  pre- 
formed opinions,  or  prejudices,  as  they  are  called,  it 
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\ is  impossible  to  get  rid  of,  simply  because  it  is 
impossible  to  annihilate  our  own  past  mental  history 
j and  the  influence  which  it  has  had  in  forming  our 
present  character.  But  it  is  possible  for  us  to 
j understand  that  our  prejudices  may  prevent  us  from 
| attaining  to  a knowledge  of  the  truth  concerning 
1 which  we  inquire,  and  it  is  possible  for  us  so  far  to 
I overcome  our  prejudices  as  to  admit,  in  particular 
| cases,  that  what  appears  antecedently  improbable  to 
j us  may  nevertheless  be  true.  The  antecedent  im- 
| probability,  therefore,  of  any  event  which  is  not 
| merely  ridiculous  and  absurd,  should  not  prevent 
anyone  from  carefully  examining  the  evidence  upon 
which  it  rests. 

§ 202.  Perhaps  the  most  remarkable  example  of 
the  influence  of  a predisposition  to  disbelief  in 
modern  times  is  seen  in  the  objections  which  are 
| urged  against  the  alleged  miraculous  occurrences  of 
the  Christian  Scriptures,  and  especially  against  the 
resurrection  of  Christ.  Since  the  revival  of  intellec- 
tual activity  in  the  time  of  Bacon  and  Descartes,  the 
attention  of  scientific  men  has  been  directed  chiefly 
to  the  study  of  phenomena  and  to  the  discovery  of 
the  laws  by  which  phenomena  are  usually  regulated. 
And  amongst  phenomena,  those  which  are  farthest 
removed  from  mental  or  spiritual  relations  have 
engrossed  the  largest  share  of  attention.  In  the 
scientific  mind  of  modern  times  there  has  arisen, 
therefore,  through  the  influence  of  a long-continued 
and  exclusive  study  of  phenomena,  a predisposition 
to  doubt  the  occurrence  of  events  which  are  plainly 
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beyond  the  sphere  of  phenomenal  laws,  and  especially 
of  the  events  referred  to,  upon  which  the  Christian 
religion  is  founded.  But  those  whose  minds  have 
not  been  vitiated  by  the  prevailing  phenomenalism 
are  willing  to  admit  the  evidence  of  events  alleged 
to  be  produced  by  the  power  of  God  for  a great 
aud  worthy  end.  And  especially  when  they  consider 
that  these  events  form  part  of  a long-continued 
and  wonderful  religious  history;  that  they  are 
alleged  to  have  occurred  at  a critical  period  of  the 
world’s  life,  when  the  old  state  of  things,  politically, 
morally,  socially,  and  religiously,  gave  place  to  a 
new;  that  they  harmonise  with  the  character  and 
the  professed  aim  of  the  person  by  whom  they 
are  said  to  have  been  performed ; and  that  they 
appear  to  be  designed  as  an  exhibition  of  the  power 
and  the  gracious  purposes  of  God  with  reference  to 
the  human  race — when  they  consider  these  and  other 
things,  the  antecedent  improbability  of  the  occurrence 
of  the  alleged  events  vanishes  from  their  minds,  and 
they  are  prepared  to  give  favourable  attention  to  the 
historical  evidence  which  is  adduced. 

§ 203.  We  now  proceed  to  the  consideration  of 
those  inferences  which  are  drawn  from  particular 
facts  or  relations,  and  which  are  usually  called 
inductive.  One  of  the  commonest  forms  of  this 
is  analogy.  Two  objects  agree  in  certain  particulars, 
and  it  is  inferred  or  expected  that  they  will  agree 
in  others.  A child  sees  a tin  rattle,  and  hears  the 
rattling  noise  which  it  makes  when  shaken.  When 
he  sees  something  afterwards  at  all  resembling  the 
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rattle,  he  expects  from  analogy  that  it  will  rattle 
when  shaken.  In  this  case,  the  expectation  or 
inference  appears  to  be  founded  upon  the  principle 
of  association ; when  two  or  more  qualities  have 
appeared  once  or  repeatedly  in  connection  with  one 
another,  the  subsequent  appearance  of  one  of  them, 
or  of  a similar  one,  leads  to  the  expectation  that  the 
others  are  capable  of  realisation.  This  rudimentary 
example  of  analogy  assumes  a higher  ' type  as 
knowledge  increases  and  we  begin  to  learn  essential 
resemblances  and  differences  of  things.  In  physical 
science,  inferences  founded  upon  analogy  have  led 
to  most  important  conclusions  or  discoveries.  It  was 
by  analogy  that  Newton  drew  his  inference  regarding 
the  cause  of  the  motions  of  the  heavenly  bodies.  It 
was  an  apparent  analogy  which  led  Franklin  first  to 
infer,  and  afterwards  directly  to  ascertain,  the  identity 
of  lightning  and  electricity.  Innumerable  examples 
of  inference  founded  upon  analogy  are  presented  in 
the  science  of  language.  The  philologist  finds  in 
Latin  or  Greek  a word,  the  original  root  of  which  he 
cannot  discover  in  these  languages  ; a word  analogous 
in  form  and  meaning  is  found  in  some  other  Aryan 
language,  as  the  Gothic  or  Sanskrit;  and  in  these 
latter  languages  the  root,  perhaps,  is  found,  and 
thence  inferred  to  be  the  original  form  of  the  Latin 


Analogy  of 
accidental 
qualities 
not  the 
ground  of 
inference. 


or  Greek  word  in  question, 

§ 204.  It  is  manifest  that  the  analogy  between  two 
objects  which  may  form  the  basis  of  a trustworthy 
inference  cannot  be  a simple  resemblance  of  some 
accidental  qualities.  There  must  be  a resemblance 
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between  qualities  which  are  found  to  be  essential 
before  the  inference  from  analogy  can  be  drawn. 
A shark  swims  in  the  sea,  and  so  does  a whale ; but 
this  accidental  resemblance  would  never  form  the 
basis  of  analogical  inference  to  any  reasonable  mind. 
The  qualities  of  two  bodies  which  are  to  form 
the  ground- work  of  analogical  inference  must  be 
essential,  or  be  connected  with  essential  qualities  of 
the  bodies  in  question ; and,  also,  the  quality  which 
is  inferred  must  have  some  essential  connection 
with  the  other  qualities  from  whose  resemblance  the 
inference  is  drawn.  Unless  there  is  a recognised 
objective  connection,  the  inference  is  baseless. 

§ 205.  Induction  proper  has  for  its  basis  an 
observed  relation  of  phenomena,  or  the  elements  of 
phenomena,  in  a greater  or  less  number  of  cases ; and 
the  inference  asserts  what  will  take  place  in  all 
similar  cases.  Inductive  inference  affirms  regarding 
all  instances  of  a particular  kind  what  is  observed  to 
be  true  of  a certain  number  of  instances  of  that  kind. 
As  far  as  has  been  observed,  all  animals  of  the  bovine 
kind  chew  the  cud ; but  naturalists  assert  that  this 
is  true  universally.  As  far  as  has  been  observed,  all 
material  bodies  have  weight;  but  physicists  admit 
no  exception  to  the  universality  of  the  quality. 
Thus,  in  Induction  the  inference  goes  beyond  the 
observed  facts,  and  in  order  that  this  extension  of 
the  inference  may  be  valid,  there  must  be  some 
foundation  for  it.  Let  us  see  what  this  foundation 
is.  Those  who  are  not  satisfied  until  they  have  put 
every  kind  of  reasoning  into  the  form  of  a syllogism 
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tell  us  that  inductive  inference  is  a syllogism  with 
the  major  premise  suppressed ; and  further,  that  the 
suppressed  major  is  the  principle  that  “ Nature  is 
uniform  in  her  operation.”  Newton’s  induction  then 
would  appear  as  follows  : — 

“ What  nature  does  sometimes  she  does  always  ; 

Nature  makes  this,  that,  and  the  other  body  to  gravitate. 

. 4 . Nature  makes  all  bodies  to  gravitate.” 

Even  although  we  allowed  that  all  inductive  infer- 
ences are  naturally  expressed  in  the  form  of  a syllo- 
gism, it  seems  inconceivable  that  such  a crude, 
indefinite,  and  practically  worthless  major  premise 
as  the  one  cited  should  have  retained  its  position  so 
long.  As  an  example  of  its  uselessness  we  give  the 
following : — 

“ Nature  is  uniform  in  her  operations ; 

This,  that,  and  the  other  animal  of  the  class  mammalia  live 
on  dry  land. 

.*.  All  mammalia  live  on  dry  land.” 

Of  course,  it  will  be  at  once  answered  that  this  an 
accidential  quality.  Very  good  ; then  let  a principle 
be  adopted  which  will  recognise  the  distinction 
between  essential  and  accidental  qualities,  which 
the  principle  above  named  does  not  pretend  to  do. 

§ 206.  What,  then,  is  the  foundation  upon  which 
inductive  inference  rests  ? It  is  certainly  not  a mere 
subjective  association,  because  that  is  just  as  in- 
capable of  distinguishing  between  the  essential  and  the 
accidental  as  the  principle  above  referred  to.  There 
must,  therefore,  be  some  recognised  objective  con- 
nection in  things  which  forms  the  basis  of  induction 
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regarding  them.  We  have  already  seen*  that,  in  the 
formation  of  a class  or  species  to  which  we  apply  a 
common  name,  we  separate  by  abstraction  some  of 
the  qualities  from  the  others,  according  as  we  think 
them  essential  or  not  to  the  constitution  of  the 
species.  The  Essentia  of  the  species  comprises  all 
those  qualities  without  which  the  species  would  not 
be  what  it  is ; this  essentia,  although  formed  by 
abstraction,  and  therefore  determined  by  us,  has  a 
permanent  objective  existence  in  the  various  in- 
dividuals from  which  abstraction  has  been  made. 
Now,  as  we  have  determined  such  and  such  qualities 
to  constitute  the  species,  it  is  manifest  that,  wherever 
any  individuals  of  the  species  exist,  these  qualities 
must  be  found ; if  any  other  individuals  are  found 
destitute  of  one  or  more  of  these  qualities,  we  simply 
say  that  they  do  not  belong  to  that  species,  or  we 
constitute  them  into  a subordinate  variety  of  the 
species,  or  we  enlarge  the  definition  of  the  species  so 
as  to  include  them,  as  the  case  may  be.  Thus,  in 
drawing  the  inferences  which  result  in  classification, 
we  assume  the  permanence  and  immutability  of 
natural  species ; and  having  determined,  by  careful 
examination  and  comparison,  what  are  the  essential 
qualities  which  constitute  the  species,  we  infer 
with  confidence  that  all  individuals  belonging  to 
the  species  possess  these  qualities.  And  if  any 
individuals,  apparently  members  of  the  species, 
are  found  destitute  of  its  essential  qualities,  we 
either  relax  the  terms  of  admission  into  the  species, 
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or  treat  the  refractory  individuals  to  scientific 
excommunication. 

§ 207.  There  are  some  cases  in  which  a single 
instance  may  lead  to  a universal  induction.  For 
example,  when,  having  applied  a common  measure 
to  two  lines,  we  infer  their  equality,  the  mind 
advances  at  once  to  the  general  maxim, — things 
which  are  equal  to  the  same  thing  are  equal  to  one 
another. 

The  nature  of  the  original  inference  accounts  for 
the  immediacy  and  universality  of  the  induced  pro- 
position. The  mind  cannot  help  but  draw  the 
inference  in  any  particular  case,  as  we  have  seen  ;* 
neither  can  it  conceive  any  circumstances  in  which, 
from  the  same  basis,  a different  inference  could  be 
reached ; hence  the  universal  axiom  is  accepted 
without  hesitation.  There  are  other  inferences  of 
induction  which  appear  to  be  made  with  equal 
readiness.  Two  ivory  balls  of  equal  size  are  sus- 
pended by  strings  of  equal  length  ; they  are  made  to 
fall  down  equal  arcs  of  a circle  at  the  same  time, 
and  strike  against  one  another  ; the  force  of  the  one 
counteracts  that  of  the  other.  Hence  the  generalised 
principle,  “ Action  and  re-action  are  equal  and 
opposite.”  Now,  the  particular  mental  act  from  which 
this  law  is  generalised  is  manifestly  an  inference.  We 
see  two  bodies  of  equal  size,  moving  through  equal 
spaces  in  equal  times ; and  we  observe  that  the 
motion  of  each  is  equally  arrested  by  the  concussion. 
The  inference  pronounces  that  the  force  which  each 
♦ § 187. 
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ball  exerts  is  exactly  met  and  counteracted  by  that 
of  the  other  ball.  As  we  know  nothing  about  ob- 
jective force,  except  as  an  inference  to  account  for 
otherwise  unaccountable  phenomena,  so  we  know 
nothing  about  the  laws  of  forces,  except  as  inferred 
from  the  relations  of  observed  phenomena.  But  the 
inference  is  one  which  cannot  be  avoided,  simply 
because  there  is  no  foundation  for  any  other  inference. 
And  since  the  particular  inference  is  an  unavoidable 
one,  the  induced  principle  is  seen,  without  doubt,  to 
be  of  universal  application. 

§ 208.  Thus  we  see  that  all  general  laws  are  the 
result  of  induction,  as  well  as  those  general  proposi- 
tions which  express  the  characteristics  of  classes  of 
objects.  But  there  are  inductions  and  inductions. 
Some  inductions — as  those  regarding  the  relations  of 
mathematical  magnitudes,  and  the  laws  of  forces — are 
founded  upon  particular  inferences,  these  inferences 
being  unavoidable  in  the  present  condition  of  things. 
Other  inductions  are  founded  upon  the  perceived  re- 
lations of  certain  qualities  which  we  have  determined, 
by  observation  and  comparison,  to  be  essential  to  the 
constitution  of  particular  classes.  Thus,  in  all  cases 
of  induction  there  must  be  recognised  the  existence 
of  a certain  established  objective  order  of  things,  and 
our  inductions  are  only  an  expression  in  language  of 
what  we  believe  to  be  essential  relations  of  this  ob- 
jective order.  If  our  inductions  accurately  correspond 
to  the  objective  order,  we  say  that  they  are  true ; if 
not,  not. 

§ 209.  We  are  now  brought  to  the  study  of  the  last 
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form  of  inference — the  deductive.  Here  the  mind 
passes  in  reasoning  from  the  general  or  universal  to 
the  particular.  Having  already  known  something 
to  be  true  of  a whole  class  of  things,  we  are  able  to 
affirm  it  to  be  true  of  every  individual  of  the  class. 
Familiar  illustrations  of  the  deductive  process  are 
seen  in  the  application  of  the  general  laws  of  natural 
forces  to  particular  cases,  and  in  inferences  regarding 
the  qualities  of  particular  individuals  of  a class  from 
our  knowledge  of  the  essential  constituents  of  the 
class.  The  astronomer,  having  determined  the  laws  of 
the  motion  of  some  particular  planet,  is  able  to  infer 
with  precision  the  particular  point  in  the  heavens 
which  it  will  occupy  at  any  particular  moment. 
The  chemist,  having  determined  the  laws  of  the  com- 
bination of  particular  elements,  is  able  to  predict  the 
result  in  any  special  case.  The  naturalist,  having 
discovered  the  universal  characteristics  of  some 
species  of  animals  or  plants,  expects  with  certainty  to 
find  these  characteristics  in  every  new  specimen. 
The  natural  form  in  which  inference  of  this  kind  is 
thrown  is,  no  doubt,  the  syllogism.  And  the  princi- 
pal value  of  the  syllogism  is  to  state,  in  an  explicit, 
methodical  form,  those  deductive  inferences  at  which 
the  mind  arrives,  frequently  without  any  conscious 
reference  to  the  major  premise  at  all. 

§ 210.  In  order  that  the  deductive  inference  may  be 
thoroughly  trustworthy,  the  major  premise  must  be  an 
expression  of  some  essential  objective  order  or  law  of 
things.  If,  for  example,  the  major  premise  of  a syllo- 
gism be  “ All  swans  are  white,”  an  inference  from 
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that,  with  reference  to  the  colour  of  any  particular 
swans  hitherto  unseen,  could  not  be  made  with  per- 
fect certainty.  We  could  never  feel  certain  but  that 
birds  might  be  found  possessing  all  the  essential 
characteristics  of  swans,  but  which  were  of  some  other 
colour.  Whereas,  if  we  have  for  our  major  premise, 
“ All  cows  ruminate,”  the  inference  with  reference  to 
particular  animals  of  the  species  is  certain,  because 
the  predication  [of  the  major  premise  expresses  an 
essential  condition  of  the  class.  Deductive  inferences 
which  have  for  their  object  some  accidental  quality 
or  state  of  things  can  never  amount  to  more  than  a 
probability.  The  probability  of  the  inference  is  the 
consequence  of  the  want  of  certainty  which  charac- 
terises the  major  premise.  And  that  want  of  certainty 
arises  either  from  the  accidental  nature  of  the  relation 
which  is  predicated  in  the  premise,  or  from  our  partial 
ignorance  regarding  it. 

Section  XI. 

CONCLUSION. 

§ 211.  By  way  of  summing  up  the  conclusions  at 
which  we  have  arrived  in  the  preceding  sections,  we 
may  first  point  out  the  different  kinds  of  inferences 
which  we  draw.  One  of  the  most  important  of  these 
is  the  Hypothetical  Inference ,*  by  the  object  of  which 
we  account  for  the  existence  of  known  phenomena. 
The  existence  of  any  particular  sensation  is  accounted 

* This,  of  course,  is  altogether  different  from  the  hypothetical 
form  of  the  syllogism. 
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for  by  inferring  some  objective  hypothetical  power. 
The  existence  of  a foot-print  upon  the  sand  is  ac- 
counted for  by  the  supposition  that  a man  walked 
along  the  sand  some  time  previous.  The  statements 
of  a historical  writer  are  accounted  for  by  the  in- 
ference that  the  events  which  he  describes  actually 
occurred.  Any  particular  phenomenon  or  complex 
series  of  phenomena  being  given,  we  account  for  its 
existence  and  character  by  inferring  hypothetically 
some  antecedent  cause  sufficient  to  account  for  it. 
In  many  cases,  we  may  never  be  able  to  verify  the 
inference  by  direct  knowledge  ; but  it  matters  not ; 
the  inference  must  be  made,  nevertheless,  to  satisfy 
that  insatiable  craving  after  a knowledge  of  the  causes 
of  things  which  is  our  birthright  as  rational  beings. 
In  many  other  cases,  the  hypothetical  inference  may 
be  verified,  as  in  the  discovery  of  the  planet  Neptune, 
and  in  the  discovery  of  certain  new  metals  which 
had  been  inferred  to  account  for  peculiar  phenomena 
in  the  spectroscope.  In  cases  where  the  hypothetical 
inference  cannot  be  verified  by  direct  observation, 
various  degrees  of  probability,  or  even  a practical 
certainty,  may  be  obtained  by  considering  the  degree 
of  completeness  with  which  the  particular  inference 
accounts  for  the  phenomena,  and  the  absence  of  a 
foundation  for  any  other  inference. 

§ 212.  The  Particular  Inference  founded  upon 
subjective  association  is  very  familiar.  Two  or  more 
objects  of  knowledge  having  occurred  together  a few 
or  several  times,  there  is  formed  an  expectation  that, 
where  one  of  them  appears,  the  others  may  be  looked 
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for.  The  occurrence  of  these  objects  together  leads 
the  mind  to  suppose  that  there  is  some  objective 
connection  between  them,  and  this  supposition  forms 
the  ground  of  the  inference.  When  this  supposition 
is  converted  into  actual  knowledge,  and  the  con- 
nection between  the  two  associated  phenomena  is 
ascertained,  the  inference  is  no  longer  problematical, 
but  acquires  the  character  of  a certainty.  The  Par- 
ticular Inference  founded  upon  a comparison  of  simple 
Intuitions  is  also  characterised  by  certainty  from 
the  very  first.  When  we  infer  that  the  lines  A and 
B,  being  each  equal  to  C,  are  equal  to  one  another, 
there  is  no  other  inference  which  we  could  possibly 
draw. 

§ 213.  The  Inductive  Inference,  founded  upon  uni- 
formity of  experience , never  amounts  to  more  than  a 
high  degree  of  probability.  But  it  is  not,  therefore, 
to  be  despised,  because  in  many  cases  nothing  but  a 
certain  degree  of  probability  is  attainable.  And  in 
the  practical  concerns  of  life  probability  is  our  usual 
guide. 

The  Inductive  Inference , founded  upon  a knowledge 
of  the  essential  relations  of  the  things  concerned , par- 
takes of  the  same  amount  of  certainty  as  the 
knowledge  on  which  it  is  founded.  Illustrations  of 
this  are  seen  in  the  axioms  of  mathematics  and  of 
natural  forces,  and  in  the  inductive  generalisations 
regarding  natural  orders  and  species. 

The  Deductive  Inference  is  based  upon  some  general 
principle,  and  rests  for  its  conformity  to  truth  upon 
the  assumed  truth  of  the  principle  from  which  it 
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starts.  The  general  propositions  in  which  the  dif- 
ferent species  of  induction  terminate  are  the 
starting-point  from  which  deduction  proceeds  in 
reverse  order. 

§ 211.  With  reference  to  the  form  in  which 
inferences  should  be  expressed,  it  appears  to  be  a 
matter  of  very  little  consequence.  All  knowledge 
may  be  resolved  into  the  knowledge  of  objects  and 
their  relations,  and  all  inferences  are  concerned 
about  the  existence  and  relations  of  objects,  or  the 
occurrence  of  events,  not  directly  known,  and  about 
the  relations  of  known  objects.  Every  inference 
referring  to  an  object  or  a relation  not  directly 
known  must  be  founded  upon  some  relation  which  is 
known  either  by  intuition  or  some  preceding  in- 
ference. And,  in  the  arrangement  of  the  different 
elements  of  the  reasoning  process,  the  grand  re- 
quisite is  that  the  mind  should  be  able  to  pass 
readily,  and  without  hesitation,  from  the  ground  to 
the  inference.  To  secure  this  requisite  is  sometimes 
very  difficult,  in  consequence  of  the  obscurity  or  com- 
plexity of  the  subject  with  which  we  may  be  dealing. 
And  we  need  not  expect  to  get  much  assistance 
from  the  formulae  of  the  logician.  Difficulties  in 
thinking  are  not  to  be  overcome  by  any  formal  rules 
which  may  be  laid  down,  but  by  careful  and  per- 
severing attention  to  the  subject,  and  sometimes  by 
a natural  genius  with  which  some  people  are 
peculiarly  endowed.  Consistency  and  truth  are  the 
two  things  which  we  should  strive  after  in  our 
thoughts.  The  former  has  reference  to  the  mutual 
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relations  of  the  different  elements  of  our  knowledge 
or  belief ; the  latter  to  the  conformity  of  . our 
thoughts  with  the  essential  order  of  things.  For 
the  satisfaction  of  that  rational  nature,  the  pheno- 
mena of  which  we  have  been  studying,  there  is 
demanded  not  merely  an  elaborate  and  consistent 
system  of  doctrine,  which  may,  after  all,  be  a mere 
airy  castle,  but  also,  and  especially,  a certain  con- 
fidence that  what  we  think  is  a counterpart  and 
expression  of  that  which  is. 
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AN  ELEMENTARY  TREATISE  ON  THE  LUNAR 
THEORY,  with  a Brief  Sketch  of  the  Problem  up  to  the  time  of 
Newton.  Second  Edition,  revised.  Crown  8vo.  cloth.  5.5-.  6 d. 
“As  an  elementary  treatise  and  introduction  to  the  subject,  we  think 
it  may  justly  claim  to  supersede  all  former  ones.” — London,  Edin- 
burgh, and  Dublin  Phil.  Magazine. 

Green  (George).— MATHEMATICAL  PAPERS  OF  THE 
LATE  GEORGE  GREEN,  Fellow  of  Gonville  and  Caius 
College,  Cambridge.  Edited  by  N.  M.  Ferrers,  M.A.,  Fellow 
and  Tutor  of  Gonville  and  Caius  College.  8vo.  15.L 
The  publication  of  this  book  may  be  opportune  at  present,  as  several 
of  the  subjects  with  which  they  are  directly  or  indirectly  concerned 
have  recently  been  introduced  into  the  course  of  mathematical 
study  at  Cambridge.  They  have  also  an  mterest  as  being  the  work 
of  an  almost  entirely  self-taught  mathematical  genius.  “It  has 
been  for  some  time  recognized  that  Green's  writings  are  amongst 
the  most  valuable  mathematical  productions  we  possess.” — 
Athenaeum. 

Hemming.— AN  ELEMENTARY  TREATISE  ON  THE 
DIFFERENTIAL  AND  INTEGRAL  CALCULUS.  For  the 
Use  of  Colleges  and  Schools.  By  G.  W.  Hemming,  M.A., 
Fellow  of  St.  John’s  College,  Cambridge.  Second  Edition,  with 
Corrections  and  Additions.  8vo.  cloth.  gs. 

“ There  is  no  book  in  common  use  from  which  so  clear  and  exact  a 
knowledge  of  the  principles  of  the  Calculus  can  be  so  readily  ob- 
tained.”— Literary  Gazette. 

Jackson.— GEOMETRICAL  CONIC  SECTIONS.  An  Ele- 
mentary Treatise  in  which  the  Conic  Sections  are  defined  as  the 
Plane  Sections  of  a Cone,  and  treated  by  the  Method  of  Projections. 
By  T.  Stuart  Jackson,  M.A.,  late  Fellow  of  Gonville  and  Caius 
College.  Crown  8vo.  4s.  6d. 

This  work  has  been  written  with  a view  to  give  the  student  the  benefit 
of  the  Method  of  Projections  as  applied  to  the  Ellipse  and  Hyperbola. 

Kelland  and  Tait.— AN  INTRODUCTION  TO  QUATER- 
NIONS. With  numerous  Examples.  By  P.  Kelland,  M.A., 
F.R.S.,  and  P.  G.  Tait,  M.A.,  Professors  in  the  department  of 
Mathematics  in  the  University  of  Edinburgh.  Crown  8vo.  Js.  6d. 
This  work  is  an  attempt  to  make  it  possible  to  introduce  the  subject  of 
Quaternions  into  an  Elementary  Course  of  Mathematics ; it  is 
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written  for  those  zuho  desire  to  become  77iathematicians.  In  the 
first  7iine  chapters  Prof.  Kelland  endeavours  to  illustrate  and 
enforce  the  principles  of  the  science;  the  last  chapter , by  Prof. 
7 ait,  is  an  introductio7i  to  the  application  of  Quaternio)is  to  the 
region  beyond  that  of  pure  geometry. 

Morgan.— A COLLECTION  OF  PROBLEMS  AND  EXAM- 
PLES IN  MATHEMATICS.  With  Answers.  By  H.  A. 
Morgan,  M.A.,  Sadlerian  and  Mathematical  Lecturer  of  Jesus 
College,  Cambridge.  Crown  8vo.  cloth.  6s.  6d. 

Newton’s  Principia. — 40.  cloth.  31*.  6d. 

It  is  a sufficient  guarantee  of  the  reliability  of  this  co77iplete  edition  of 
Newton's  Principia  that  it  has  been  printed  for  and  under  the  ca7e 
of  Professor  Sir  Willia7n  Tho77ison  and  Professor  Blackburn , of 
Glasgow  University. 

Parkinson.— A TREATISE  ON  OPTICS.  By  S.  Parkin* 
SON,  D.D.,  F.R.S.,  Fellow  and  Tutor  of  St.  John’s  College, 
Cambridge.  Third  Edition,  revised  and  enlarged.  Crown  8vo. 
cloth,  ioj.  6d. 

Phear.— ELEMENTARY  HYDROSTATICS.  With  Numerous 
Examples.  ByJ.  B.  Phear,  M.A.,  Fellow  and  late  Assistant  Tutor 
of  Clare  Coll.  Cambridge.  Fourth  Edition.  Cr.  8vo.  cloth.  5>r.  6 d. 

Pratt.— A TREATISE  ON  ATTRACTIONS,  LAPLACE’S 
FUNCTIONS,  AND  THE  FIGURE  OF  THE  EARTH. 
By  John  H.  Pratt,  M.A.,  Archdeacon  of  Calcutta,  Author  of 
“The  Mathematical  Principles  of  Mechanical  Philosophy.”  Fourth 
Edition.  Crown  8vo.  cloth.  6s.  6 d. 

Routh.— AN  ELEMENTARY  TREATISE  ON  THE  DYNA- 
MICS OF  THE  SYSTEM  OF  RIGID  BODIES.  With 
numerous  Examples.  By  Edward  John  Routh,  M.A.,  late 
Fellow  and  Assistant  Tutor  of  St.  Peter’s  College,  Cambridge  ; 
Examiner  in  the  University  of  London.  Second  Edition,  enlarged. 
Crown  8vo.  cloth.  14J. 

Tait  and  Steele.— DYNAMICS  OF  A PARTICLE.  With 
numerous  Examples.  By  Professor  Tait  and  Mr.  Steele.  New 
Edition.  Crown  8vo.  cloth,  ioj-.  6d. 

Thomson.— PAPERS  ON  ELECTROSTATICS  AND  MAG- 
NETISM. By  Professor  Sir  William  Thomson,  F.R.S. 
8vo.  i8j. 

11  In  the  whole  range  of  7nodern  mental  activity  and  rese  trch,  there 
is  perhaps  nowhere  to  be  found  any  such  amount  of  purely  scien- 
tific matter , free  from  all  specidation  whatever , as  is  to  be  found 
in  these  diversified  and  7nasterly  papers  on  the  nearly  alliul 
subjects  of  electricity  and  7)iagnetis7n.  There  is  scarcely  a paper  in 
all  the  forty-two  in  which  there  is  not  so7iiething  interesting , 
writte7i  in  a clear , unaznbiguous , and  77ianly  style.”—  Scotsman. 
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Todhunter. — Works  by  I.  Todhunter,  M.A.,  F.R.S.,  of 
St.  Johji’s  College,  Cambridge  : — 

“Mr.  Todhunter  is  chiefly  known  to  students  of  mathematics  as  the 
author  of  a series  of  admirable  mathematical  text-books , which 
possess  the  rare  qualities  of  being  clear  in  style  and  absolutely  free 
from  mistakes , typographical  or  other  A — Saturday  Review. 

A TREATISE  ON  SPHERICAL  TRIGONOMETRY.  Third 
Edition,  enlarged.  Crown  8vo.  cloth.  4 s.  6d. 

PLANE  CO-ORDINATE  GEOMETRY,  as  applied  to  the  Straight 
Line  and  the  Conic  Sections.  With  numerous  Examples.  Fifth 
Edition.  Crown  8vo.  cloth.  7 s.  6d. 

A TREATISE  ON  THE  DIFFERENTIAL  CALCULUS. 
With  numerous  Examples.  Sixth  Edition.  Crown  8vo.  cloth. 
ioj.  6d. 

A TREATISE  ON  THE  INTEGRAL  CALCULUS  AND  ITS 
APPLICATIONS.  With  numerous  Examples.  Fourth  Edition, 
revised  and  enlarged.  Crown  8vo.  cloth,  ioj.  6d. 

EXAMPLES  OF  ANALYTICAL  GEOMETRY  OF  THREE 
DIMENSIONS.  Third  Edition,  revised.  Crown  8vo.  cloth.  4 s. 

A TREATISE  ON  ANALYTICAL  STATICS.  With  numerous 
Examples.  Third  Edition,  revised  and  enlarged.  Crown  8vo. 
cloth,  ioj.  6d. 

A HISTORY  OF  THE  MATHEMATICAL  THEORY  OF 
PROBABILITY,  from  the  Time  of  Pascal  to  that  of  Laplace. 
8 vo.  i8j. 

RESEARCHES  IN  THE  CALCULUS  OF  VARIATIONS, 
Principally  on  the  Theory  of  Discontinuous  Solutions : An  Essay 
to  which  the  Adams’  Prize  was  awarded  in  the  University  of 
Cambridge  in  1871.  8vo.  6j. 

A HISTORY  OF  THE  MATHEMATICAL  THEORIES  OF 
ATTRACTION,  and  the  Figure  of  the  Earth,  from  the  time  ot 
Newton  to  that  of  Laplace.  Two  vols.  8vo.  24J. 
i(  Su^h  histories  as  this  are  at  present  more  valuable  than  original 
work.  They  at  once  enable  the  mathematician  to  make  himself 
master  of  all  that  has  been  done  on  the  subject , and  also  give 
him  a clue  to  the  right  method  of  dealing  with  the  subject  in 
future , by  showing  him  the  paths  by  which  advance  has  bien 
made  in  the  past.  ...  It  is  with  unmingled  satisfaction 
that  we  see  this  work  adopted  as  his  special  subject  by  one 
whose  cast  of  mind  and  self  culture  have  made  him  one  of 
the  most  accurate,  as  he  certainly  is  the  most  learned,  of  Cam- 
bridge mathematicians A — Saturday  Review.  “ Probably  no 

man  in  England  is  so  qualified  to  do  justice  to  the  theme  as  Mr. 
lodhunter.  To  all  mathematicians  these  volumes  will  be  deeply 
interesting,  and  to  all  succeeding  investigators , of  the  highest  prac- 
tical utility  A — Athenaeum. 
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Wilson  (W.  P.)— A TREATISE  ON  DYNAMICS.  By 
W.  P.  Wilson,  M.A.,  Fellow  of  St.  John’s  College,  Cambridge, 
and  Professor  of  Mathematics  in  Queen’s  College,  Belfast.  8vo. 
9 s.  6a. 

Wolstenholme. — a book  of  mathematical 

PROBLEMS,  on  Subjects  included  in  the  Cambridge  Course. 
By  Joseph  Wolstenholme,  Fellow  of  Christ’s  College,  some 
time  Fellow  of  St.  John’s  College,  and  lately  Lecturer  in  Mathe- 
matics at  Christ’s  College.  Crown  8vo.  cloth.  Ss.  6d. 

Young.— SIMPLE  PRACTICAL  METHODS  OF  CALCU 
LATINO  STRAINS  ON  GIRDERS,  ARCHES,  AND 
TRUSSES.  With  a Supplementary  Essay  on  Economy  in  suspen- 
sion Bridges.  By  E.  W.  Young,  Associate  of  King’s  College, 
London,  and  Member  of  the  Institution  of  Civil  Engineers.  8vo. 
7 s.  6d. 

“An  excellent  combination  of  theoretical  methods  of  finding  strains 
in  beams  and  structures , as  modified  by  practical  experience.  The 
reasoning  is  clear , and  the  equations  are  simple  enough , and  do  not 
require  more  than  a knowledge  of  elementary  algebra  and  trigono- 
metry for  their  solution.  The  diagrams  are  especially  clear.” — • 
Architect. 


PHYSICAL  SCIENCE. 

Airy  (G.  B.)— POPULAR  ASTRONOMY.  With  Illustrations. 
By  Sir  G.  B.  Airy,  K.C.B.,  Astronomer  Royal.  Seventh  and 
cheaper  Edition.  i8mo.  cloth.  4^.  6 d. 

Bastian. — THE  BEGINNINGS  OF  LIFE:  Being  some  Account 
of  the  Nature,  Modes  of  Origin,  and  Transformations  of  Lower 
Organisms.  By  H.  Charlton  Bastian,  M.D.,  F.R.S.,  Pro 
fessor  of  Pathological  Anatomy  in  University  College,  London, 
&c.  In  Two  Volumes.  With  upwards  of  100  Illustrations, 
Crown  8vo.  2 Ss. 

“ It  is  a book  that  cannot  be  ignored \ and  must  inevitably  lead  to 
renewed  discussions  and  repeated  observations , and  through  these  to 
the  establishment  of  truth.” — A.  R.  Wallace  in  Nature. 

Blanford  (W.  T.)— GEOLOGY  AND  ZOOLOGY  OF 

ABYSSINIA.  By  W.  T.  Blanford.  8vo.  21s. 

This  work  contains  an  account  of  the  Geological  and  Zoological  Obser- 
vations made  by  the  author  in  Abyssinia , when  accompanying  the 
British  Army  on  its  march  to  Magdala  and  back  in  1868,  and 
during  a short  journey  in  Northern  Abyssinia , after  the  departure 
of  the  troops.  Part  I.  Personal  Narrative;  Part  II.  Geology ; 
Part  III.  Zoology.  With  Coloured  Illustrations  and  Geological 
Map.  “ The  result  of  his  labours ,”  the  Academy  says,  “is  an 
important  contribution  to  the  natural  history  of  the  country.  ” 
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Clodd.— THE  CHILDHOOD  OF  THE  WORLD  : a Simple 
Account  of  Man  in  Early  Times.  By  Edward  Clodd,  F.R.A.S. 
Third  Edition.  Globe  8vo.  3J.  Special  Edition  for  Schools. 
i8mo.  is. 

“ Likely , we  think , to  prove  acceptable  to  a large  and  growing  class  op 
readers ." — Pall  Mall  Gazette. 

Professor  Max  Muller,  in  a letter  to  the  author , says  : “ 1 read 
your  book  with  great  pleasure.  I have  no  doubt  it  will  do  good , 
and  I hope  you  will  continue  your  work.  Nothing  spoils  our  te?7ipe t 
so  much  as  having  to  unlearn  in  youth , manhood ',  and  even  ola 
age , so  many  things  which  we  were  taught  as  children.  A book 
like  yours  will  prepare  a far  better  soil  in  the  child's  mind , and  1 
was  delighted  to  have  it  to  read  to  my  children ." 

Cooke  (Josiah  P.,  Jun.)— first  principles  of 

CHEMICAL  PHILOSOPHY.  By  Josiah  P.  Cooke,  Jun., 
Ervine  Professor  of  Chemistry  and  Mineralogy  in  Harvard  College. 
Third  Edition,  revised  and  corrected.  Crown  8vo.  12 s. 

The  object  of  the  author  in  this  book  is  to  present  the  philosophy  of 
Chemistry  in  such  a for?n  that  it  can  be  made  with  profit  the  subject 
of  College  recitations , and  furnish  the  teacher  with  the  means  of 
testing  the  student's  faithfulness  and  ability.  With  this  view  the 
subject  has  been  developed  in  a logical  order , and  the  principles  of 
the  science  are  taught  indepenaently  of  the  experimental  evidence  on 
which  they  rest. 

Cooke  (M.  C.)— HANDBOOK  OF  BRITISH  FUNGI, 
with  full  descriptions  of  all  the  Species,  and  Illustrations  of  the 
Genera.  By  M.  C.  Cooke,  M.A.  Two  vols.  crown  8vo.  24 s. 

1 1 No  effort  has  been  spared  to  make  the  work  worthy  of  confidence , 
and,  by  the  publication  of  an  occasional  supplement,  it  is  hoped  to 
?naintain  it  for  many  years  as  the  ‘ ‘ Handbook  " for  every  student 
of  British  Fungi.  Appended  is  a complete  alphabetical  Index  of 
all  the  divisions  and  subdivisions  of  the  Fungi  noticed  in  the 
text.  The  book  contains  400  figures.  “ Will  maintain  its  place 
as  the  standard  English  book , on  the  subject  of  which  it  treats , for 
many  years  to  come." — Standard. 

Dawkins  * — CAVE-HUNTING  : Researches  on  the  Evidence  of 
Caves  respecting  the  Early  Inhabitants  of  Europe.  By  W.  Boyd 
Dawkins,  F.R.S.  Illustrated.  8vo. 

Dawson  (J.  W.) — ACADIAN  GEOLOGY.  The  Geologic 
Structure,  Organic  Remains,  and  Mineral  Resources  of  Nova 
Scotia,  New  Brunswick,  and  Prince  Edward  Island.  By  John 
Willtam  Dawson,  M.A.,  LL.D.,  F.R.S.,  F.G.S.,  Principal  and 
Vice-Chancellor  of  M‘Gill  College  and  University,  Montreal,  & c. 
Second  Edition,  revised  and  enlarged.  With  a Geological  Map 
and  numerous  Illustrations.  8vo.  i8j. 

‘ ‘ The  book  will  doubtless  find  a place  in  the  library , not  only  of 
the  scientific  geologist , but  also  of  all  who  are  desirous  of  the  in - 
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dustrial  progress  and  commercial  prosperity  of  the  Acadian  pro- 
vinces. " — Mining  J oumal.  ‘ ‘ A style  at  once  popular  and  scientific. 
...  A valuable  addition  to  our  store  of  geological  knowledge ." — 

Guardian. 

Galton  . — Works  by  Francis  Galton,  F.R.S.  : — 
METEOROGRAPHICA,  or  Methods  of  Mapping  the  Weather. 
Illustrated  by  upwards  of  600  Printed  Lithographic  Diagrams. 
4to.  gs. 

“ If  the  various  Governments  and  scientific  bodies  would  perform 
for  the  whole  world  for  two  or  three  years  what , at  a great  cost  and 
labour , Mr.  Galton  has  done  for  a part  of  Europe  for  one  month , 
Meteorology  would  soon  cease  to  be  made  a joke  of.  " — Spectator. 
HEREDITARY  GENIUS:  An  Inquiry  into  its  Laws  and  Con- 
sequences. Demy  8vo.  12 s. 

“ I propose,"  the  author  says,  “to  show  in  this  book  that  a man's 
natural  abilities  are  derived  by  inheritance , under  exactly  the  same 
limitations  as  are  the  form  and  physical  features  of  the  whole  organic 
world.  The  Times  calls  it  “a  most  able  and  most  interesting 
book;"  and  Mr.  Darwin,  in  his  “Descent  of  Man"  ( vol.  i . p.  1 1 1 ), 
says,  “ We  know,  through  the  admirable  labours  of  Mr.  Galton, 
that  Genius  tends  to  be  inherited.  ” 

Geikie  (A.)— SCENERY  OF  SCOTLAND,  Viewed  in  Connec- 
tion  with  its  Physical  Geography.  With  Illustrations  and  a new 
Geological  Map.  By  Archibald  Geikie,  Professor  of  Geology 
in  the  University  of  Edinburgh.  Crown  8vo.  ioj.  6d. 

“ We  can  confidently  recommend  Mr.  Geikie' s work  to  those  who  wish 
to  look  below  the  surface  and  read  the  physical  history  of  the  Scenery 
of  Scotland  by  the  light  of  modern  science." — Saturday  Review. 
“Amusing,  picturesque , and  instructive." — Times. 

Guillemin.— THE  FORCES  OF  NATURE:  A Popular  Intro- 
duction to  the  Study  of  Physical  Phenomena.  By  Amedee 
Guillemin.  Translated  from  the  French  by  Mrs.  Norman 
Lockyer  ; and  Edited,  with  Additions  and  Notes,  by  J.  Norman 
Lockyer,  F.R.S.  Illustrated  by  11  Coloured  Plates  and  455 
Woodcuts.  Second  Edition.  Imperial  8vo.  cloth,  extra  gilt. 
31J.  6 d. 

The  present  work  consists  of  Seven  Books,  each  divided  into  a 
number  of  Chapters,  the  Books  treating  respectively  of  Gravity, 
Sound,  Light,  Heat,  Magnetism,  Electricity , and  Atmospheric 
Meteors.  “ Translator  and  Editor  have  done  justice  to  their 
trust.  The  text  has  all  the  force  and  flow  of  original  writing, , 
combining  faithfulness  to  the  author's  meaning  with  purity 
and  independence  in  regard  to  idiom;  while  the  historical  pre- 
cision and  accuracy  pervading  the  work  throughout , speak  of  the 
ivatchful  editorial  supervision  which  has  been  given  to  every  scientific 
detail.  Nothing  can  well  exceed  the  clearness  and  delicacy  of  the 
illustrative  woodcuts , borrowed  from  the  French  edition , or  the 
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purity  and  chromatic  truth  of  the  coloured  plates.  Altogether,  the 
work  may  be  said  to  have  no  parallel , either  in  point  op  fulness  or 
attraction , as  a popular  manual  of  physical  science.  .... 
What  we  feel , however , bound  to  say , and  what  we  say  with 
pleasure , is,  that  among  works  of  its  class  no  publication  ran  stand 
comparison  either  in  literary  completeness  or  in  artistic  grace  with 
it.” — Saturday  Review. 

Henslow.— THE  THEORY  OF  EVOLUTION  OF  LIVING 
THINGS,  and  Application  of  the  Principles  of  Evolution  to 
Religion  considered  as  Illustrative  of  the  Wisdom  and  Benefi- 
cence of  the  Almighty.  By  the  Rev.  George  Henslow, 
M.A.,  F.L.S.  Crown  8vo.'  6s. 

“ The  author  is  highly  philosophical,  profound,  and  accurate  in 
arguments.  . . . His  literary  merits  are  of  the  highest  order.  . . . 
He  has  certainly  written  on  the  whole  with  much  force,  brevity, 
and  to  the  point! — Morning  Post.  “ Several  previously  accepted 
axioms  of  Natural  Theology  are  shown  to  be  incompatible  with 
the  existing  position  of  biological  science,  and  their  weakness  is  well 
brought  forward.  ...  In  one  thing  Mr.  Henslow  has  done  great 
good:  he  has  shown  that  it  is  consistent  with  a full  dogmatic  belief 
to  hold  opinions  very  different  from  those  taught  as  Natural 
Theology  some  half  century  ago.” — Nature. 

Hooker  (Dr.)— the  STUDENT’S  FLORA  OF  THE 
BRITISH  ISLANDS.  By  J.  D.  Hooker,  C.B.,  F.R.S., 
M.D.,  D.C.L.,  President  of  the  Royal  Society.  Globe  8vo. 
ioj.  6 d. 

The  object  of  this  work  is  to  supply  students  and field-botanists  with  a 
fuller  account  of  the  Plants  of  the  British  Islands  than  the  manuals 
hitherto  in  use  aim  at  giving.  “ Certainly  the  fullest  and  most 
accurate  manual  of  the  kind  that  has  yet  appeared.  Dr.  Hooker 
has  shown  his  characteristic  industry  and  ability  in  the  care  and 
skill  which  he  has  thrown  into  the  characters  of  the  plants.  These 
are  to  a great  extent  original,  and  are  really  admirable  for  their 
combination  of  clearness,  brevity , and  completeness .” — Pall  Mall 
Gazette. 

Huxley  (Professor).— LAY  SERMONS,  ADDRESSES, 
AND  REVIEWS.  By  T.  H.  Huxley,  LL.D.,  F.R  S.  New 
and  Cheaper  Edition.  Crown  8vo.  7 s.  6 d. 

Fourteen  Discourses  on  the  following  subjects: — (i)  On  the  Advisable- 
ness of  Improving  Natural  Knowledge: — (2)  Emancipation — 
Black  and  White  : — (3)  A Liberal  Education,  and  where  to  find 
it: — (4)  Scientific  Education : — (5)  On  the  Educational  Value  of 
the  Natural  History  Sciences: — (6)  On  the  Study  of  Zoology: — 
(7)  On  the  Physical  Basis  of  Life: — (8)  The  Scientific  Aspects  oj 
Positivism : — (9)  On  a Piece  of  Chalk:— (10)  Geological  Contem- 
poraneity and  Persistent  Types  of  Life : — ( 1 1 ) Geological  Reform : — 
(12)  The  Origin  of  Species (13)  Criticisms  on  the  “ Origin  of 
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Huxley  (Professo v)— continued. 

Species — (14)  On  Descartes'  “ Discourse  touching  the  Method  of 
using  One's  Reason  rightly  and  of  seeking  Scientific  Truth." 

CRITIQUES  AND  ADDRESSES.  8vo.  10s.  6d. 

These  ‘ ‘ Critiques  and  A ddr esses,"  like  the  * ‘ Lay  Sermons, " &C. , pub  - 
lished  three  years  ago,  deal  chiefly  with  educational,  scientific , and 
philosophical  subjects  ; and,  in  fact,  as  the  author  says,  “ indicate 
the  high-water  mark  of  the  various  tides  of  occupation  by  which  1 
have  been  carried  along  since  the  beginning  of  the  year  1870.”  The 
following  is  the  list  of  Contents : — I.  Administrative  Nihilism. 

2.  The  School  Boards:  what  they  can  do,  and  what  they  may  do. 

3.  On  Medical  Education.  4.  Yeast.  5.  On  the  Formation  of 
Coal.  6.  On  Coral  and  Coral  Reefs.  7.  On  the  Methods  and 
Results  of  Ethnology.  8.  On  some  Fixed  Points  in  British  Eth- 
nology. 9.  Paleontology  and  the  Doctrine  of  Evolution.  10. 
Biogenesis  and  A biogenesis.  11.  Mr.  Darwin's  Critics.  12.  The 
Genealogy  of  Animals.  13.  Bishop  Berkeley  on  the  Metaphysics  of 
Sensation. 

LESSONS  IN  ELEMENTARY  PHYSIOLOGY.  With  numerous 
Illustrations.  New  Edition.  i8mo.  cloth.  45-.  6 d. 

This  book  describes  and  explains,  in  a series  of  graduated  lessons,  the 
principles  of  Human  Physiology,  or  the  Structure  and  Functions 
of  the  Human  Body.  “ Pure  gold  throughout." — Guardian. 
“ Unquestionably  the  clearest  and  most  complete  elementary  treatise 
on  this  subject  that  we  possess  in  any  language." — Westminster 
Review. 

Jellet  (John  H.,  B.D.)  — a TREATISE  ON  THE 
THEORY  OF  FRICTION.  By  John  H.  Jellet,  B.D., 
Senior  Fellow  of  Trinity  College,  Dublin  ; President  of  the  Royal 
Irish  Academy.  8vo.  Ss.  6d. 

“ The  book  supplies  a want  which  has  hitherto  existed  in  the  science 
of  pure  mechanics. " — Engineer. 

Jevons.— THE  PRINCIPLES  OF  SCIENCE.  A Treatise  on 
Logic  and  Scientific  Method.  By  W.  Stanley  Jevons,  F.R.  S., 
Professor  of  Logic  and  Political  Economy  at  Owens  College,  Man- 
chester. 2 vols.  8vo.  2$s. 

“ We  believe  that  this  will  be  recognized  in  the  future  as  one  of  the  most 
valuable  philosophical  works  of  our  time." — Manchester  Examiner. 

Jones.— THE  OWENS  COLLEGE  JUNIOR  COURSE  OF 
PRACTICAL  CHEMISTRY.  By  Francis  Jones,  Chemical 
Master  in  the  Grammar  School,  Manchester.  With  Preface  by 
Professor  Roscoe.  New  Edition.  i8mo.  with  Illustrations.  2s.  6d. 

Kingsley.— GLAUCUS  : OR,  THE  WONDERS  OF  THE 
SPIORE.  By  Charles  Kingsley,  Canon  of  Westminster. 
New  Edition,  revised  and  corrected,  with  numerous  Coloured 
Plates.  Crown  8vo.  5 s. 
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Kirchhoff  (G.)— RESEARCHES  ON  THE  SOLAR  SPEC- 
TRUM, and  the  Spectra  of  the  Chemical  Elements.  By  G. 
Kirchhoff,  Professor  of  Physics  in  the  University  of  Heidelberg. 
Second  Part.  Translated,  with  the  Author’s  Sanction,  from  the 
Transactions  of  the  Berlin  Academy  for  1862,  by  Henry  R. 
Roscoe,  B.A.,  Ph.D.,  F.R.S.,  Professor  of  Chemistry  in  Owens 
College,  Manchester.  Part  II.  4to.  5^. 

Lockyer  (J.  N.)— Works  by  J.  Norman  Lockyer,  F.R.S.— 
ELEMENTARY  LESSONS  IN  ASTRONOMY.  With  nu- 
merous Illustrations.  New  Edition.  i8mo.  S-5'*  &/. 

“ The  book  is  fully  clear , sound,  and  worthy  of  attention,  not  only  as 
a popular  exposition,  but  as  a scientific  * Index.'  ” — Athenseum. 
“ The  most  fascinating  of  elementary  books  on  the  Sciences  A — 
Nonconformist. 

THE  SPECTROSCOPE  AND  ITS  APPLICATIONS.  By  J. 
Norman  Lockyer,  F. R.S.  With  Coloured  Plate  and  numerous 
Illustrations.  Second  Edition.  Crown  8vo.  3^.  6d. 

This  forms  Volume  One  of  “ Nature  Series ,”  a series  of  popular 
Scientific  Works  now  in  course  of  publication,  consisting  of  popular 
and  instructive  works,  on  particular  scientific  subjects — Scientific 
Discovery,  Applications , History,  Biography — by  some  of  the 
most  eminent  scientific  7nen  of  the  day.  They  will  be  so  zvriiten  as 
to  be  interesting  and  intelligible  even  to  non-scientific  readers. 

CONTRIBUTIONS  TO  SOLAR  PHYSICS.  By  J.  Norman 
Lockyer,  F.R.S.  I.  A Popular  Account  of  Inquiries  into  the 
Physical  Constitution  of  the  Sun,  with  especial  reference  to  Recent 
Spectroscopic  Researches.  II.  Communications  to  the  Royal 
Society  of  London  and  the  French  Academy  of  Sciences,  with 
Notes.  Illustrated  by  7 Coloured  Lithographic  Plates  and  175 
Woodcuts.  Royal  8vo.  cloth,  extra  gilt,  price  31J.  6d. 

“ The  first  part  of  the  work,  presenting  the  reader  with  a continuous 
sketch  of  the  history  of  the  various  inquiries  into  the  physical  con- 
stitution of  the  sun,  cannot  fail  to  be  of  interest  to  all  who  care  for 
the  revelations  of  modern  science  ; and  the  interest  will  be  enhanced 
by  the  excellence  of  the  numerous  illustrations  by  which  it  is  accom- 
panied.”• — Athenseum.  “ The  book  may  be  taken  as  an  authentic 
exposition  of  the  present  state  of  science  in  connection  with  the  im- 
portant subject  of  spectroscopic  analysis.  . . . Even  the  unscientific 
public  may  derive  much  information  from  it  A — Daily  News. 
Lubbock.— THE  ORIGIN  AND  METAMORPHOSES  OF 
INSECTS.  By  Sir  John  Lubbock,  M.P.,  F.R.S.  With 
Numerous  Illustrations.  Second  Edition.  Crown  8vo.  3-r.  6 d. 
This  volume  is  the  second  of  “Nature  Series  A The  Athenseum 
says  : “ It  is  written  in  a clear  and  pleasing  style,  like  all  the 
author's  scientific  treatises,  and  is  nicely  illustrated  zvith  outline 
wood-cuts.  We  can  most  cordially  recommend  it  to  all  young 
naturalists A “As  a summary  of  the  phenomena  of  insect  meta - 
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morphoses  his  little  book  is  of  great  value , and  will  be  read  with 
interest  and  profit  by  all  students  of  natural  history.  The  zuhole 
chapter  on  the  origin  of  insects  is  most  interesting  and  valuable. 
The  illustrations  are  numerous  and  good! — Westminster  Review. 
Macmillan  (Rev.  Hugh). — For  other  Works  by  the  same 
Author,  see  Theological  Catalogue. 

HOLIDAYS  ON  HIGH  LANDS  ; or,  Rambles  and  Incidents  in 
search  of  Alpine  Plants.  Globe  8vo.  cloth.  6s. 

The  aim  of  this  book  is  to  impart  a general  idea  of  the  origin , cha- 
racter, and  distribution  of  those  rare  and  beautiful  Alpine  plants 
which  occur  on  the  British  hills , and  which  are  found  almost  every- 
where on  the  lofty  mountain  chains  of  Europe , Asia,  Africa,  and 
America.  The  information  the  author  has  to  give  is  conveyed  in 
a setting  of  personal  adventure.  “ One  of  the  most  charming 
books  of  its  kind  ever  written .” — Literary  Churchman.  ‘ ‘ Mr. 
Ml s glowing  pictures  of  Scandinavian  scenery.  ” — Saturday  Review. 
FIRST  FORMS  OF  VEGETATION.  Second  Edition,  corrected 
and  enlarged,  with  Coloured  Frontispiece  and  numerous  Illustra- 
tions. Globe  8vo.  6s. 

The  first  edition  of  this  book  was  published  under  the  name  op 
“ Footnotes  from  the  Page  of  Nature;  or.  First  Forms  of  Vegeta- 
iion .”  This  edition  contains  upwards  of  ioo  pages  of  new 

matter  and  eleven  new  illustrations.  “ Probably  the  best  popular 
guide  to  the  study  of  mosses,  lichens,  and  fungi  ever  written.  Its 
practical  value  as  a help  to  the  student  and  collector  cannot  be 
exaggerated.  ” — Manchester  Examiner. 

Mansfield  (C.  B.)— a THEORY  OF  SALTS.  A Treatise 
on  the  Constitution  of  Bipolar  (two-membered)  Chemical  Com- 
pounds. By  the  late  Charles  Blachford  Mansfield.  Crown 
8vo.  14  s. 

Miller.— THE  ROMANCE  OF  ASTRONOMY.  By  R.  Kalley 
Miller,  M.A.,  Fellow  and  Assistant  Tutor  of  St.  Peter’s  Col 
lege,  Cambridge.  Crown  8vo.  3s.  6d. 

“ On  the  whole , the  information  contained  is  of  a trustworthy  cha- 
racter, and  we  cordially  recommend  it  to  the  perusal  of  those  who , 
without  being  in  possession  of  the  knowledge  requisite  for  discussing 
astronomical  theories,  or  the  means  by  which  they  are  arrived  at, 
are  yet  desirous  of  becoming  acquainted  with  some  of  the  most 
interesting  of  astronomical  conclusions .” — Athenaeum. 

Mivart  (St.  George). — Works  by  St.  George  Mivart,  F.R.S. 
&c.,  Lecturer  in  Comparative  Anatomy  at  St.  Mary’s  Hospital:  — 
ON  THE  GENESIS  OF  SPECIES.  Crown  8vo.  Second 
Edition,  to  which  notes  have  been  added  in  reference  and  reply  to 
Darwin’s  “Descent  of  Man.”  With  numerous  Illustrations,  pp. 
xv.  296.  9 s. 

Canon  Kingsley , in  his  address  to  the  “ Devonshire  Association ,” 
says,  “ Let  me  recommend  earnestly  to  you , as  a specimen  of  what 
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Mivart  (St.  George)—  continued. 

can  be  said  on  the  other  side , the  ‘ Genesis  of  Species,’  by  Mr.  St. 
George  Mivart,  F.R.S.,  a book  which  I am  happy  to  say  has  been 
received  elsewhere  as  it  has  deserved,  and,  I trust,  will  be  received 
so  among  you.”  “ In  no  work  in  the  English  language  has 
this  great  controversy  been  treated  at  once  with  the  same  broad 
and  vigorous  grasp  op  facts,  and  the  same  liberal  and  candid 
temper .” — Saturday  Review. 

LESSONS  IN  ELEMENT ARV  ANATOMY.  With  upwards  of 
400  Illustrations.  i8mo.  6j.  6 d. 

“ It  may  be  questioned  whether  any  other  work  on  anatomy  contains 
in  like  compass  so  proportionately  great  a mass  of  information .” 
— Lancet.  “ We  recommend  it  as  one  of  the  most  valuable  yet 
published  in  Messrs.  Macmillan' s Scientific  Series .” — Pall  Mall 
Gazette. 

Murphy. — Works  by  Joseph  John  Murphy:— 

HABIT  AND  INTELLIGENCE,  in  Connection  with  the  Laws  of 
Matter  and('  Force  : A Series  of  Scientific  Essays.  Two  Vols. 
8vo.  i6j. 

“ We  are  pleased  to  listen fi  says  the  Saturday  Review,  “to  a Write)' 
who  has  so  firm  a foothold  upon  the  ground  within  the  scope  of 
his  immediate  survey,  and  who  can  enunciate  with  so  much 
clearness  and  force  propositions  which  come  within  his  grasp.” 
THE  SCIENTIFIC  BASES  OF  FAITH.  &vo.  14s. 

Nature.— A WEEKLY  ILLUSTRATED  JOURNAL  OF 
SCIENCE.  Published  every  Thursday.  Price  4 d.  Monthly 
Parts,  u.  4 si.  and  is.  Sd. ; Half-yearly  Volumes,  ioj.  6 d.  Cases  for 
binding  Vols.  is.  6 d. 

“ Backed  by  many  of  the  best  names  aniong  English  philosophers,  and 
by  a few  equally  valuable  Supporters  in  America  and  on  the  Conti- 
nent of  Europe .” — Saturday  Review.  “ This  able  and  well-edited 
Journal,  which  posts  up  the  science  op  the  day  promptly , and 
promises  to  be  of  signal  service  to  students  and  savants.  ..... 
Scarcely  any  expressions  that  we  can  eniploy  would  exaggerate  our. 
sense  of  the  moral  and  theological  value  of  the  work.” — British 
Quarterly  Review. 

Oliver. — Works  by  Daniel  Oliver,  F.R.S.,  F.L.S.,  Professor  of 
Botany  in  University  College,  London,  and  Keeper  of  the  Herba- 
rium and  Library  of  the  Royal  Gardens,  Kew  : — 

LESSONS  IN  ELEMENTARY  BOTANY.  With  nearly  Two 
Hundred  Illustrations.  New  Edition.  i8mo  cloth.  4s.  6d. 

This  book  is  designed  to  teach  the  elements  of  Botany  on  Professor 
Henslow' s plan  of  selected  Types  and  by  the  use  of  Schedules.  The 
earlier  chapters,  embracing  the  elements  of  Structural  and  Physio- 
logical Botany,  introduce  us  to  the  methodical  study  of  the  Ordinvl 
Types.  The  concluding  chapters  are  entitled,  “ How  to  Dry 
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Oliver . — -continued. 

Plants  ” and  “ How  to  Describe  Plants .”  A valuable  Glossary'js 
appended  to  the  volume.  In  the  preparation  of  this  work,  free  use 
has  been  made  of  the  manuscript  materials  of  the  late  Professor 
Henslow. 

FIRST  BOOK  OF  INDIAN  BOTANY.  With  numerous 
Illustrations.  Extra  fcap.  8vo.  6j.  6d. 

This  manual  is,  in  substance,  the  author’s  “ Lessons  in  Elementary 
Botany,”  adapted  for  use  in  India.  In  preparing  it  he  has  had  in 
vie w the  want,  often  felt,  of  some  handy  resume  of  Indian  Botany, 
which  might  be  serviceable  not  only  to  residents  of  India,  but  also 
to  anyone  about  to  proceed  thither , desirous  of  getting  some  pre- 
liminary idea  of  the  botany  of  the  country.  It  contains  a well- 
digested  summary  of  all  essential  kncnvledge  pertaining  to  Indian 
Botany,  wrought  out  in  accordance  with,  the  best  principles  of 
scientific  arrangement.” — Allen’s  Indian  Mail. 

Penrose  (F.  C.)— ON  A METHOD  OF  PREDICTING  BY 
GRAPHICAL  CONSTRUCTION,  OCCULTATIONS  OF 
STARS  BY  THE  MOON,  AND  SOLAR  ECLIPSES  FOR 
ANY  GIVEN  PLACE.  Together  with  more  rigorous  methods 
for  the  Accurate  Calculation  of  Longitude.  By  F.  C.  Penrose, 
F.R.A.S.  With  Charts,  Tables,  &c.  4to.  12 s. 

Perry.— AN  ELEMENTARY  TREATISE  ON  STEAM.  By 
John  Perry, B.E.,  Whitworth  Scholar,  &c.,  late  Lecturer  in  Physics 
Ut  Clifton  College.  With  numerous  Woodcuts,  Numerical  Examples, 
and  Exercises.  i8mo.  4 s.  6 d. 

“Mr.  Perry  has  in  this  compact  little  volume  brought  together  an 
immense  amount  of  information , new  told,  regarding  steam  and 
its  application , not  the  least  of  its  merits  being  that  it  is  suited  to 
the  capacities  alike  of  the  tyro  in  engineering  science  or  the  better 
grade  of  artisan .” — Iron. 

Pickering.— ELEMENTS  OF  PHYSICAL  MANIPULATION. 
By  E.  C.  Pickering,  Thayer  Professor  of  Physics  in  the  Massa- 
chusetts Institute  of  Technology.  Part  I.,  medium  8vo.  ioj.  6 d. 

‘ ‘ We  shall  look  with  interest  for  the  appearance  of  the  second  volume, 
and  when  finished  ‘ Physical  Manipulation ’ will  no  doubt  be 
considered  the  best  and  most  complete  text-book  on  the  subject  oj 
which  it  treats.” — Nature. 

Rendu.— THE  THEORY  OF  THE  GLACIERS  OF  SAVOY. 
By  M.  le  Chanoine  Rendu.  Translated  by  A.  Wells,  Q.C., 
late  President  of  the  AlpineJClub.  To  which  are  added,  the  Original 
Memoir  and  Supplementary  Articles  by  Professors  Tait  and  Rus- 
kin.  Edited  with  Introductory  remarks  by  George  Forbes,  B.A., 
Professor  of  Natural  Philosophy  in  the  Andersonian  University, 
Glasgow.  8vo.,  7 s.  6d. 
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Rodwell. — THE  BIRTH  OF  CHEMISTRY.  By  G.  F.  Rod. 
well,  F.R.A.S.,  F.C.S.  With  numerous  Illustrations.  Crown 
8vo.  3-r.  6d. 

“Mr.  Rodwell  has  produced  a thoughtful , suggestive , and  decidedly 
readable  book.” — Quarterly  Journal  of  Science. 

Roscoe. — Works  by  Henry  E.  Roscoe,  F.R.S.,  Professor  of 
Chemistry  in  Owens  College,  Manchester  : — 

LESSONS  IN  ELEMENTARY  CHEMISTRY,  INORGANIC 
AND  ORGANIC.  With  numerous  Illustrations  and  Chromo- 
litho  of  the  Solar  Spectrum,  and  of  the  Alkalies  and  Alkaline 
Earths.  New  Edition.  i8mo.  cloth.  4^.  6 d. 

“ We  unhesitatingly  pronounce  it  the  best  of  all  our  elementary 
treatises  on  Chemistry.” — Medical  Times. 

SPECTRUM  ANALYSIS.  Six  Lectures,  with  Appendices,  En- 
gravings, Maps,  and  Chromolithographs.  Royal  8vo.  21s. 

A Third  Edition  of  these  popular  Lectures , containing  all  the  most 
recent  discoveries  and  several  additional  illustrations.  “In  six 
lectures  he  has  given  the  history  of  the  discovery  and  set  forth  the 
facts  relating  to  the  analysis  of  light  in  such  a way  that  any  reader 
of  ordinary  intelligence  and  information  will  be  able  to  understand 
what  ‘ Spectrum  Analysis’  is,  and  what  are  its  claims  to  rank 
among  the  most  signal  triumphs  of  science .” — Nonconformist. 

‘ ‘ The  lectures  themselves  furnish  a most  admirable  elementary 
treatise  071  the  subject,  whilst  by  the  insertion  in  appendices  to  each 
lecture  of  extracts  from  the  most  important  published  memoirs , the 
author  has  rendered  it  equally  valuable  as  a text-book  for  advanced 
students.” — Westminster  Review. 

Schorlemmer. — A MANUAL  OF  THE  CHEMISTRY  OF 
THE  CARBON  COMPOUNDS  OR  ORGANIC  CHEMISTRY. 
By  C.  Schorlemmer,  F.R. S.,  Lecturer  in  Organic  Chemistry  in 
Owens  College,  Manchester.  8vo.  14s. 

“It  appeal's  to  us  to  be  as  complete  a manual  of  the  metamorphoses  of 
carbon  as  could  be  at  present  produced,  and  it  must  prove  eminently 
useful  to  the  chemical  student.”— Athenaeum. 

Stewart  (B.)— LESSONS  IN  elementary  PHYSICS. 

By  Balfour  Stewart,  F.R.S.,  Professor  of  Natural  Philosophy 
in  Owens  College,  Manchester.  With  numerous  Illustrations  and 
Chromolithos  of  the  Spectra  of  the  Sun,  Stars,  and  Nebulae.  New 
Edition.  i8mo.  4 s.  6d. 

A description,  in  an  elementary  manner,  of  the  most  important  op 
those  laws  which  regulate  the  phenomena  of  nature.  The  active 
agents,  heat , light,  electricity,  etc.,  are  regarded  as  varieties  of 
energy,  and  the  work  is  so  arranged  that  their  relation  to  one 
another,  looked  at  in  this  light,  and  the  paramount  importance  of 
the  laws  of  energy,  are  clearly  brought  out.  The  volume  contains 
all  the  necessary  illustrations.  The  Edutcaional  Times  calls  this 
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“the  beau-ideal  of  a scientific  text-book,  clear , accurate , and 
thorough.  ” 

Taylor.— SOUND  AND  MUSIC  : A Non-Mathematical  Trea- 
tise on  the  Physical  Constitution  of  Musical  Sounds  and  Harmony, 
including  the  Chief  Acoustical  Discoveries  of  Professor  Helm- 
holtz. By  Sedley  Taylor,  M.A.,  late  Fellow  of  Trinity  Col- 
ledge,  Cambridge.  Large  crown  8vo.  8^.  6d. 

“ In  no  previous  scientific  treatise  do  we  remember  so  exhaustive  and 
so  richly  illustrated  a description  of  forms  of  vibration  and  of 
wave-motion  in  fluids.”—  Musical  Standard. 

Thomson.— THE  DEPTHS  OF  THE  SEA  : An  Account  of  the 
General  Results  of  the  Dredging  Cruises  of  PI.M.SS.  “Porcupine  ” 
and  “Lightning”  during  the  Summers  of  1868-69  and  70,  under 
the  scientific  direction  of  Dr.  Carpenter,  F.R.S.,  J.  Gwyn  Jeffreys, 
F.R.S.,  and  Dr.  Wyville  Thomson,  F.R.  S.  By  Dr.  Wyville 
Thomson,  Director  of  the  Scientific  Staff  of  the  “Challenger” 
Expedition.  With  nearly  100  Illustrations  and  8 coloured  Maps 
and  Plans.  Second  Edition.  Royal  8vo.  cloth,  gilt.  31J.  6 d. 

It  was  the  important  and  interesting  results  recorded  in  this  volume 
that  induced  the  Government  to  send  out  the  great  Expedition  nozo 
launched  under  the  scientific  guidance  of  Dr.  Wyville  Thomson. 
The  Athenaeum  says  : ‘ ‘ Professor  Thomson's  book  is  full  of  in- 
teresting matter , and  is  written  by  a master  of  the  art  of  popular 
exposition.  It  is  excellently  illustrated , both  coloured  maps  and 
woodcuts  possessing  high  merit.  Those  who  have  already  become 
interested  in  dredging  operations  will  of  course  make  a point  of 
reading  this  work  ; those  who  zvish  to  be  pleasantly  introduced  to  the 
subject , and  rightly  to  appreciate  the  news  which  arrives  from  time 
to  time  from  the  ‘ Challenger,  ’ should  not  fail  to  seek  instruction 
from  Professor  Thomson.” 

Thornton. — OLD-FASHIONED  ETHICS,  AND  COMMON- 
SENSE  METAPHYSICS,  with  some  of  their  Applications.  By 
William  Thomas  Thornton,  Author  of  “A  Treatise  on  Labour.” 
8 vo.  ioj.  6d. 

The  present  volume  deals  with  problems  which  are  agitating  the 
minds  of  all  thoughtful  men.  The  following  are  the  Contents : — 
/.  Ante-Utilitarianism.  II.  History's  Scientific  Pretensions.  III. 
David  Hume  as  a Metaphysician.  IV.  Huxleyism.  V.  Recent 
P ase  of  Scientific  Atheism.  VI.  Limits  of  Demonstrable  Theism. 

Thudichum  and  Dupre. — A TREATISE  ON  THE 
ORIGIN,  NATURE,  AND  VARIETIES  OF  WINE. 
Being  a Complete  Manual  of  Viticulture  and  CEnology.  By  J.  L. 
W.  Thudichum,  M.D.,  and  August  Dupr£,  Ph.D.,  Lecturer  on 
.Chemistry  at  Westminster  Hospital.  Medium  8vo.  cloth  gilt.  25s. 
“ A treatise  almost  unu^ue  for  its  usefulness  either  to  the  wine-grower , 
the  vendor , or  the  consumer  of  wine.  The  analyses  of  wine  are 
the  most  complete  we  have  yet  seen , exhibiting  at  a glance  the 
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constituent  principles  op  nearly  all  the  wines  known  in  this  country 
— Wine  Trade  Review. 

Wallace  (A.  R.)—  CONTRIBUTIONS  TO  THE  THEORY 
OF  NATURAL  SELECTION.  A Series  of  Essays.  By 
Alfred  Russel  Wallace,  Author  of  “ The  Malay  Archipelago,” 
etc.  Second  Edition,  with  Corrections  and  Additions.  Crown 
8vo.  Ss.  6d.  (For  other  Works  by  the  same  Author,  see  Cata- 
logue of  History  and  Travels.) 

Mr.  Wallace  has  good  claims  to  be  considered  as  an  independent 
originator  of  the  theory  of  natural  selection.  Dr.  Hooker , in 
his  address  to  the  British  Association,  spoke  thus  of  the  author : 
“ Of  Mr.  Wallace  and  his  many  contributions  to  philosophical 
biology  it  is  not  easy  to  speak  without  enthusiasm;  for , putting 
aside  their  great  merits,  he,  throughout  his  writings , with  a 
modesty  as  rare  as  I believe  it  to  be  unconscious , forgets  his  own 
unquestioned  claim  to  the  honour  of  having  originated  indepen - 
dently  of  Mr.  Darwin,  the  theories  which  he  so  ably  defends .” 
The  Saturday  Review  says  : * ‘ He  has  combined  an  abundance  of 
iresh  and  original  facts  with  a liveliness  and  sagacity  of  reasoning 
which  are  not  often  displayed  so  effectively  on  so  small  a scale.” 

Warington. — THE  WEEK  OF  CREATION;  OR,  THE 
COSMOGONY  OF  GENESIS  CONSIDERED  IN  ITS 
RELATION  TO  MODERN  SCIENCE.  By  George  War- 
ington, Author  of  “The  Historic  Character  of  the  Pentateuch 
Vindicated.”  Crown  8vo.  4-r.  6 d. 

“A  very  able  vindication  of  the  Mosaic  Cosmogony,  by  a writer  who 
unites  the  advantages  of  a critical  knowledge  of  the  Hebrew 
text  and  of  distinguished  scientific  attainments .” — Spectator. 

Wilson. — Works  by  the  late  George  Wilson,  M.D.,  F.R.S.E., 
Regius  Professor  of  Technology  in  the  University  of  Edinburgh 
RELIGIO  CHEMICI.  With  a Vignette  beautifully  engraved  after 
a design  by  Sir  Noel  Paton.  Crown  8vo.  Ss.  6 d. 

“A  more  fascinating  volume ,”  the  Spectator  says,  “ has  seldom 
fallen  into  our  hands.” 

THE  PROGRESS  OF  THE  TELEGRAPH.  Fcap.  8vo.  is. 

“ While  a complete  view  of  the  progress  of  the  greatest  of  human 
inventions  is  obtained,  all  its  suggestions  are  brought,  out  with  a 
rare  thoughtfulness,  a genial  humour , and  an  exceeding  beauty  of 
utterance.  ” — N onconformist. 

Wilson  (Daniel.)— CALIBAN:  THE  MISSING  LINK.  By 
Daniel  Wilson,  LL.  D.,  Professor  of  History  and  English  Litera- 
ture in  University  College,  Toronto.  8vo,  ioj.  6d. 

“ The  whole  volume  is  most  rich  in  the  eloquence  of  thought  and 
imagination  as  well  as  of  words.  It  is  a choice  contribution  at 
once  to  science,  theology,  religion,  and  literature.  British 
Quarterly  Review. 
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Winslow.— FORCE  AND  NATURE  : ATTRACTION  AND 
REPULSION.  The  Radical  Principles  of  Energy  graphically 
discussed  in  their  Relations  to  Physical  and  Morphological  De- 
velopment. By  C.  F.  Winslow,  M.D.  8vo.  i^t. 

“ Deserves  thoughtful  and  conscientious  study.  ” — Saturday  Review. 

Wurtz.— A HISTORY  OF  CHEMICAL  THEORY,  from  the 
Age  of  Lavoisier  down  to  the  present  time.  By  Ad.  Wurtz. 
Translated  by  Henry  Watts,  F.R.S.  Crown  8vo.  6s. 

“ The  discourse,  as  a resume  of  chemical  theory  and  research , unites 
singular  luminousness  and  grasp.  A few  judicious  notes  are  added 
by  the  translators — Pall  Mall  Gazette.  “ The  treatment  of  the 
subject  is  admirable , and  the  translator  has  evidently  done  his  duty 
most  efficiently .” — Westminster  Review. 

WORKS  IN  PHYSIOLOGY,  ANATOMY,  AND 
MEDICAL  WORKS  GENERALLY. 

Allbutt  (T.  C.)— ON  THE  USE  OF  THE  OPHTHALMO- 
SCOPE in  Diseases  of  the  Nervous  System  and  of  the  Kidneys  ; 
also  in  certain  other  General  Disorders.  By  Thomas  Clifford 
Allbutt,  M.A.,  M.D.  Cantab.,  Physician  to  the  Leeds  General 
Infirmary,  Lecturer  on  Practical  Medicine,  &c.  &c.  8vo.  1 5 s. 

THE  EFFECTS  OF  OVERWORK  AND  STRAIN  ON  THE 
HEART  AND  GREAT  BLOOD-VESSELS.  (Reprinted  from 
St.  George’s  Hospital  Reports.)  2 s.  6 d. 

Anderson.— ON  THE  TREATMENT  OF  DISEASES  OF 
THE  SKIN  : with  an  Analysis  of  Eleven  Thousand  Consecutive 
Cases.  By  Dr.  McCall  Anderson,  Professor  of  Practice  of 
Medicine  in  Anderson’s  University,  Physician  to  the  Dispensary  for 
Skin  Diseases,  &c.,  Glasgow.  Crown  8vo.  cloth.  5^. 

Barwell. — the  causes  and  treatment  of  lateral 

CURVATURE  OF  THE  SPINE.  Enlarged  from  Lectures 
published  in  the  Lancet.  By  Richard  Barwell,  F.R.C.S., 
Surgeon  to  and  Lecturer  on  Anatomy  at  the  Charing  Cross  Hospital. 
Second  Edition.  Crown  8vo.  4-r.  6 d. 

Corfield  (Professor  W.  H.) — a DIGEST  OF  FACTS 
RELATING  TO  THE  TREATMENT  AND  UTILIZATION 
OF  SEWAGE.  By  W.  H.  Corfield,  M.A.,  B.A.,  Professor 
of  Hygiene  and  Public  Health  at  University  College,  London. 
8vo.  ioj.  6 d.  Second  Edition,  corrected  and  enlarged. 

‘ ‘ Mr.  Corfieldf s work  is  entitled  to  rank  as  a standard  authority , 
no  less  than  a convenient  handbook , in  all  matters  relating  to 
sewage.  ” — Athenaeum. 

Elam  (C.)— A PHYSICIAN’S  PROBLEMS.  By  Charles 
ELAM,  M.D.,  M.R.C.P.  Crown  8vo.  9 s. 

Contents  “ Natural  Heritages  “ On  Degeneration  in  ManS 
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“ On  Moral  and  Criminal  Epidemics.”  “ Body  v.  Mind.”  “ Il- 
lusions and  Hallucinations.”  “ On  Somnambulism.”  “ Reverie 
and  Abstraction.”  “ The  book  is  one  which  all  statesmen , 
magistrates,  clergymen,  medical  men,  and  parents  should  study  and 
inwardly  digest.” — Examiner. 

Fox. — Works  by  Wilson  Fox,  M.D.  Lond.,  F.R.C.P.,  F.R.S., 
Holme  Professor  of  Clinical  Medicine,  University  College,  London, 
Physician  Extraordinary  to  her  Majesty  the  Queen,  &c.  : — 
DISEASES  OF  THE  STOMACH : being  a new  and  revised 
Edition  of  “The  Diagnosis  and  Treatment  of  the 
Varieties  of  Dyspepsia.”  8vo.  8i-.  6 d. 

ON  THE  ARTIFICIAL  PRODUCTION  OF  TUBERCLE  IN 
THE  LOWER  ANIMALS.  With  Coloured  Plates.  4to.  5 s.  6 d' 
I11  this  Lecture  Dr.  Fox  describes  in  minute  detail  a large  number  of 
experiments  made  by  him  on  guinea-pigs  and  rabbits  for  the  pur- 
pose of  inquiring  into  the  origin  of  Tubercle  by  the  agency  of  direct 
irritation  or  by  septic  matters.  The  work  is  illustrated  by  three 
plates,  containing  a number  of  coloured  illustrations  from  nature. 
ON  THE  TREATMENT  OF  HYPERPYREXIA,  as  Illustrated 
in  Acute  Articular  Rheumatism  by  means  of  the  External  Applica- 
tion of  Cold.  8 vo.  2 s.  6d. 

The  object  of  this  work  is  to  show  that  the  class  of  cases  included  under 
the  title , and  which  have  hitherto  been  invariably  fatal,  may,  by 
the  use  of  the  cold  bath,  be  brought  to  a favourable  termination. 

Flower  (W.  H.) — AN  INTRODUCTION  TO  THE  OSTE- 
OLOGY OF  THE  MAMMALIA.  Being  the  substance  of  the 

__  Course  of  Lectures  delivered  at  the  Royal  College  of  Surgeons 
of  England  in  1870.  By  W.  IL.  Flower,  F.R.S.,  F.R.C.S., 
Hunterian  Professor  of  Comparative  Anatomy  and  Physiology. 
With  numerous  Illustrations.  Globe  8vo.  *js.  6d. 

Although  the  present  work  contains  the  substance  of  a Course  of  Lectures , 
the  form  has  been  changed,  so  as  the  better  to  adapt  it  as  a hand- 
book for  students.  Theoretical  vieavs  have  been  almost  entirely  ex- 
cluded: and  while  it  is  impossible  in  a scientific  treatise  to  avoid  the 
employment  of  technical  terms,  it  has  been  the  author’s  endeavour  to 
use  no  more  than  absolutely  necessary,  and  to  exercise  due  care  in 
selecting  only  those  that  seem  most  appropriate,  or  which  have  re- 
ceived the  sanction  of  general  adoption.  With  a very  few  excep- 
tions the  illustrations  have  been  drawn  expressly  for  this  work  from 
specimens  in  the  Museum  of  the  Royal  College  of  Surgeons. 

Galton  (D.) — AN  ADDRESS  ON  THE  GENERAL  PRIN- 
CIPLES WHICH  SHOULD  BE  OBSERVED  IN  THE 
CONSTRUCTION  OF  HOSPITALS.  Delivered  to  the  British 
Medical  Association  at  Leeds,  July  1869.  By  Douglas  Galton, 
C.B.,  F.R.S.  Crown  8vo.  3*.  6 d. 

“A  n admirable  exposition  of  those  conditions  of  structure  which  most 
conduce  to  cleanliness,  economy,  and  convenience.” — Times. 
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Hood  (Wharton). — ON  BONE-SETTING  (so  called),  and 
its  Relation  to  the  Treatment  of  Joints  Crippled  by  Injury,  Rheu- 
matism, Inflammation,  etc.  etc.  By  Wharton  P.  Hood, 
M.D.,  M.R.C.S.  Crown  8vo.  4s.  6d. 

The  author  for  a period  attended  the  London  practice  of  the  late  Mr. 
Hutton , the  famous  and  successful  bone-setter , by  whom  he  was 
initiated  into  the  mystery  of  the  art  and  practice.  In  the  pre- 
sent work  he  gives  a brief  account  of  the  salient  features  of  a bone- 
setter1  s method  of  procedure  in  the  treatment  of  damaged  joints , of 
the  results  of  that  treatment,  and  of  the  class  of  cases  in  which  he  has 
seen  it  prove  successful. 

Humphry.— Works  by  G.  M.  Humphry,  M.D.,  F.R.S.,  Professoi 
of  Anatomy  in  the  University  of  Cambridge,  and  Honorary  Fellow 
of  Downing  College  : — 

THE  HUMAN  SKELETON  (including  the  Joints).  With  260 
Illustrations,  drawn  from  nature.  Medium  8vo.  28s. 

OBSERVATIONS  IN  MYOLOGY.  8vo.  6s. 

This  work  includes  the  Myology  of  Cryptobranch , Lepidosiren , Dog- 
Fish , Ceratodus,  and  Pseudopus  Pallash , with  the  Nei-ves  of  Crypto- 
branch and  Lepidosiren  and  the  Disposition  of  Muscles  in  Vertebrate 
Animals.  The  volume  contains  a large  number  of  illustrations. 

Huxley’s  Physiology. — Seep.  1 1,  preceding. 

Journal  of  Anatomy  and  Physiology. 

Conducted  by  Professors  Humphry  and  Newton,  and  Mr.  Clark 
of  Cambridge,  Professor  Turner  of  Edinburgh,  and  Dr. 
Wright  of  Dublin.  Published  twice  a year.  Old  Series,  Parts 
I.  and  II.,  price  7 s.  6d.  each.  Vol.  I.  containing  Parts  I.  and  II., 
Royal  8vo.,  1 6s.  New  Series,  Parts  I.  to  IX.  6s.  each,  or  yearly 
Vols.  1 2s.  6d.  each. 

Leishman. — A SYSTEM  OF  MIDWIFERY,  including  the 
Diseases  of  Pregnancy  and  the  Puerperal  State.  By  William 
Leishman,  M.D.,  Regius  Professor  of  Midwifery  in  the  Univer- 
sity of  Glasgow;  Physician  to  the  University  Lying-in  Hospital; 
Fellow  and  late  Vice-President  of  the  Obstetrical  Society  of 
London,  etc.  etc.  8vo.  Illustrated.  3CW. 

Lankester.— COMPARATIVE  LONGEVITY  IN  MAN  AND 
THE  LOWER  ANIMALS.  By  E.  Ray  Lankester,  B.A 
Crown  8vo.  4s.  6 d. 

Maclaren — TRAINING,  IN  THEORY  AND  PRACTICE. 
By  Archibald  Maclaren,  the  Gymnasium,  Oxford.  Second 
and  Cheaper  Edition,  enlarged.  Crown  8vo.  6s.  6 d. 

“ The  philosophy  of  human  health  has  seldom  received  so  apt  an  ex- 
position. ” — Globe.  “ After  all  the  nonsense  that  has  been  written 
about  training,  it  is  a comfort  to  gtt  hold  of  a thoroughly  sensible 
book  at  last .” — John  Bull. 
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Macpherson. — Works  by  John  Macpherson,  M.D.  : — 

THE  BATHS  AND  WELLS  OF  EUROPE ; Their  Action  and 
Uses.  With  Notices  of  Climatic  Resorts  and  Diet  Cures.  With 
a Map.  New  Edition,  revised  and  enlarged.  Extra  fcap.  8vo. 
6s.  6d. 

This  work  is  intended  to  supply  information  which  will  afford  aid  in 
the  selection  of  such  Spas  as  are  suited  for  particular  cases.  It 
exhibits  a sketch  of  the  present  condition  of  our  knowledge  on  the 
subject  of  the  operation  of  mineral  waters , gathered  from  the 
author's  personal  observation , and  from  every  other  available 
source  of  information. 

OUR  BATHS  AND  WELLS  : The  Mineral  Waters  of  the  British 
Islands,  with  a List  of  Sea-bathing  Places.  Extra  fcap.  8vo. 
pp.  xv.  205.  3 s.  6d. 

Maudsley. — Works  by  Henry  Maudsley,  M.D.,  Professor  of 
Medical  Jurisprudence  in  University  College,  London  : — 

BODY  AND  MIND  : An  Inquiry  into  their  Connection  and 
Mutual  Influence,  specially  in  reference  to  Mental  Disorders  ; being 
the  Gulstonian  Lectures  for  1870.  Delivered  before  the  Royal 
College  of  Physicians.  New  Edition,  with  Psychological  Essays 
added.  Crown  8vo.  6s.  6d. 

THE  PHYSIOLOGY  AND  PATHOLOGY  OF  MIND. 
Second  Edition,  Revised.  8vo.  16 s. 

Morgan. — UNIVERSITY  OARS  : Being  a Critical  Enquiry 
into  the  After-health  of  the  Men  who  rowed  in  the  Oxford  and 
Cambridge  Boat-Race,  from  the  year  1829  to  1869,  based  upon  the 
personal  experience  of  the  Rowers  themselves.  By  John  E. 
Morgan,  M.D.,  M.A.  Oxon.,  F.R.C.  P.,  late  Captain  of  the 
John  + (Coll.  Univ.),l  Physician  to  the  Manchester  Royal 
Infirmary,  author  of  “ The  Deterioration  of  Races,”  &c.  Crown 
8vo.  ioj.  6 d. 

“ Dr.  Morgan's  book  presents  in  a most  admirable  manner  full  and 
accurate  statistics  of  the  duration  of  life , and  op  the  causes  of 
death , of  all  the  men  ivho  have  rowed  in  Oxford  and  Cambridge 
boats  from  1829  to  1869,  and  also  gives  letters  addressed  to  the 
author  by  nearly  every  individual  of  the  number .” — Daily  News. 

Munro.— THE  SCIENCE  AND  ART  OF  NURSING  THE 
SICK.  By  A£neas  Munro,  M.D.  Crown  8vo.  *js.  6 d. 
Contents. — The  Sick-room — Nurses  and  Nursing — Sick  Diet — - 
Appliances  — Nursing  in  Childbed  — Invalid  Cookery.  — The 
Medical  Times  says:  “ There  is  much  in  this  work  that  the 
young  practitioner  will  be  glad  to  learn.  It  is  just  the  book  to  put 
into  the  hands  of  any  intelligent  woman  intending  to  qualify  as  a 
nurse , and  if  more  heads  of  families  were  familiar  with  its  teach  - 
ingy  it  would  save  them  much  anxiety  and  the  doctor  much  un- 
necessary trouble.  ” 
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Pettigrew.— THE  PHYSIOLOGY  OF  THE  CIRCULATION 
IN  PLANTS,  IN  THE  LOWER  ANIMALS,  AND  IN  MAN. 
By  J.  Bell  Pettigrew,  M.D.,  F.R.S.,  See.  Illustrated  by  150 
Woodcuts.  8vo.  1 2s. 

Practitioner  (The). — a Monthly  Journal  of  Therapeutics 
and  Public  Health.  Edited  by  Francis  E.  Anstie,  M.D. 
8vo.  Price  is.  6 d.  Half-yearly  vols.,  8vo.  cloth,  iol  6d.  each. 

Radcliffe.— DYNAMICS  OF  NERVE  AND  MUSCLE.  By 
Charles  Bland  Radcliffe,  M.D.,  F.R.C.P.,  Physician  to  the 
Westminster  Hospital,  and  to  the  National  Hospital  for  the 
Paralysed  and  Epileptic.  Crown  8vo.  8j.  6d. 

Reynolds  (J.  R.)— A SYSTEM  OF  MEDICINE.  Vol.  I. 
Edited  by  J.  Russell  Reynolds,  M.D.,  F.R.C.P.  London. 
Second  Edition.  8vo.  25 s. 

“ It  is  the  best  Cyclopcedia  of  medicine  of  the  time.” — Medical  Press. 
Part  I.  General  Diseases , or  Affections  of  the  Whole  System. 
§ I.  — Those  determined  by  agents  operating  from  without , such  as 
the  exanthemata,  malarial  diseases , and  their  allies.  § II.  — Those 
determined  by  conditions  existing  within  the  body , such  as  Gout , 
Rheumatism , Rickets , etc.  Part  II.  Local  Diseases , or  Affections 
of  particular  Systems.  § /. — Diseases  of  the  Skin. 

A SYSTEM  OF  MEDICINE.  Vol.  II.  Second  Edition.  8vo. 
25*. 

Part  II.  Local  Diseases  ( continued ).  § /. — Diseases  of  the  Nervous 

System.  A.  General  Nervous  Diseases.  B.  Partial  Diseases  of 
the  Nervous  System.  1.  Diseases  of  the  Head.  2.  Diseases  of  the 
Spinal  Column.  3.  Diseases  of  the  Nerves.  § II. — Diseases  of 
the  Digestive  System.  A.  Diseases  of  the  Stomach. 

A SYSTEM  OF  MEDICINE.  Vol.  III.  8vo.  25*. 

Part  II  Local  Diseases  ( continued ).  § II.  Diseases  of  the  Digestive 

System  ( continued ).  B.  Diseases  of  the  Mouth.  C.  Diseases  of 
the  Fauces , Pharynx , and  CEsophagus.  D.  Diseases  of  the  In- 
testines. E.  Diseases  of  the  Peritoneum.  F.  Diseases  of  the 
Liver.  G.  Diseases  of  the  Pancreas.  § III. — Diseases  of  the 
Respiratory  System.  A.  Diseases  of  the  Larynx.  B.  Diseases  of 
the  Thoracic  Organs. 

Reynolds  (O.)—  SEWER  GAS,  AND  HOW  TO  KEEP  IT 
OUT  OF  HOUSES.  A Handbook  on  House  Drainage.  By 
Osborne  Reynolds,  M.A.,  Professor  of  Engineering  at  Owens 
College,  Manchester,  Fellow  of  Queen’s  College,  Cambridge. 
Second  Edition.  Crown  8vo.  cloth,  is.  6d. 

11  Professor  Reynolds ’ admirable  pamphlet  will  a thousand  times  over 
repay  its  cost  and  the  reader1  s most  attentive  perusal — Mechanics’ 
Magazine. 

Rolleston. — THE  HARVEIAN  ORATION,  1873.  By  George 
Rolleston,  M.D.,  F.R.S.,  Linacre  Professor  of  Anatomy  and 
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Physiology,  and  Fellow  of  Merton  College,  in  the  University  of 
Oxford.  Crown  8vo.  is.  6d. 

Seaton. — A HANDBOOK  OF  VACCINATION.  By  Edward 
C.  Seaton,  M.D.,  Medical  Inspector  to  the  Privy  Council.  Extra 
fcap.  8vo.  8l  6d. 


WORKS  ON  MENTAL  AND  MORAL 
PHILOSOPHY,  AND  ALLIED  SUBJECTS. 

Aristotle.  — AN  INTRODUCTION  TO  ARISTOTLE’S 
RHETORIC.  With  Analysis,  Notes,  and  Appendices.  By  E. 
M.  Cope,  Trinity  College,  Cambridge.  8vo.  14J. 

ARISTOTLE  ON  FALLACIES;  OR,  THE  SOPHISTICI 
ELENCHI.  With  a Translation  and  Notes  by  Edward  Poste, 
M.A.,  Fellow  of  Oriel  College,  Oxford.  8vo.  8s.  6d. 

“ It  will  be  an  assistance  to  genuine  students  of  Aristotle .” — Guar- 
dian. “ It  is  indeed  a work  of  great  skill  A — Saturday  Review. 

Birks.— FIRST  PRINCIPLES  OF  MORAL  SCIENCE;  Or, 
a First  Course  of  Lectures  delivered  in  the  University  of  Cam- 
bridge. By  the  Rev.  T.  R.  Birks,  Professor  of  Moral  Philosophy. 
Crown  8vo.  8,r.  6d. 

“ This  work  treats  of  three  topics  all  preliminary  to  the  direct  exposi- 
tion of  Moral  Philosophy.  These  are  the  Certainty  and  Dignity 
of  Moral  Science,  its  Spiritual  Geography , or  relation  to  other 
main  subjects  of  human  thought , and  its  Formative  Principles,  or 
some  elementary  truths  on  which  its  whole  development  must 
depend. 

Boole. — AN  INVESTIGATION  OF  THE  LAWS  OF 
THOUGHT,  ON  WHICH  ARE  FOUNDED  THE 
MATHEMATICAL  THEORIES  OF  LOGIC  AND  PRO- 
BABILITIES. By  George  Boole,  LL.D.,  Professor  of 
Mathematics  in  the  Queen’s  University,  Ireland,  &c.  8vo.  14T. 

Butler  (W.  A.),  Late  Professor  of  Moral  Philosophy  in  The 
University  of  Dublin  : — 

LECTURES  ON  THE  HISTORY  OF  ANCIENT  PHILO- 
SOPHY. Edited  from  the  Author’s  MSS.,  with  Notes,  by 
William  Hepworth  Thompson,  M.A.,  Master  of  Trinity 
College,  and  Regius  Professor  of  Greek  in  the  University  of 
Cambridge.  New  and  Cheaper  Edition.  8vo. 

Calderwood. — Works  by  the  Rev.  Henry  Calderwood,  M.A., 
LL.D.,  Professor  of  Moral  Philosophy  in  the  University  of  Edin- 
burgh : — 

PHILOSOPHY  OF  THE  INFINITE : A Treatise  on  Man’s 

Knowledge  of  the  Infinite  Being,  in  answer  to  Sir  W.  Hamilton 
and  Dr.  Mansel.  Cheaper  Edition.  8vo.  7 s.  6d.  j 
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Calderwood. — continued. 

“ A book  of  great  ability  ....  written  in  a clear  style,  and  may 
be  easily  understood  by  even  those  who  are  not  versed  in  such 
discussions .” — British  Quarterly  Review. 

A HANDBOOK  OF  MORAL  PHILOSOPHY.  Second  Edition. 
Crown  8vo.  6s. 

“It  is,  we  feel  convinced,  the  best  handbook  on  the  subject , intellectually 
and  morally , and  does  infinite  credit  to  its  author  A — Standard. 
“A  compact  and  useful  work,  going  over  a great  deal  of  ground 
in  a manner  adapted  to  suggest  and  facilitate  further  study.  . . . 
His  book  will  be  an  assistance  to  many  students  outside  his  own 
University  of  Edinburgh .” — Guardian.  “ We  cannot  too  heartily 
recommend  this  excellent  manual  to  all  teachers  who  are  anxious 
that  the  faith  of  their  pupils  should  be  strengthened  by  sound 
philosophy  and  substantial  logic,  and  that  their  philosophy  should 
be  enlightened  by  the  purest  of  all  lights— that  from  heaven .” — 
John  Bull. 

Green  (J.  H.)— SPIRITUAL  PHILOSOPHY:  Founded  on 
the  Teaching  of  the  late  Samuel  Taylor  Coleridge.  By  the 
late  Joseph  Henry  Green,  F.R.S.,  D.C.L.  Edited,  with  a 
Memoir  of  the  Author’s  Life,  by  John  Simon,  F.R.S.,  Medical 
Officer  of  Her  Majesty’s  Privy  Council,  and  Surgeon  to  St. 
Thomas’s  Hospital.  Two  Vols.  8vo.  25^. 

Huxley  (Professor.)— lay  SERMONS,  ADDRESSES, 
AND  REVIEWS.  See  Physical  Science  Catalogue 
preceding. 

Jevons. — Works  by  W.  Stanley  Jevons,  M.A.,  Professor  of 
Logic  in  Owens  College,  Manchester  : — 

THE  SUBSTITUTION  OF  SIMILARS,  the  Tru#  Principle  of 
Reasoning.  Derived  from  a Modification  of  Aristotle’s  Dictum. 
Fcap.  8 vo.  2s.  6 d. 

“Mr.  Jevons ’ book  is  very  clear  and  intelligible , and  quite  worth  con - 
suiting.  ” — Guardian. 

Maccoll. — THE  GREEK  SCEPTICS,  from  Pyrrho  to  Sextus. 
An  Essay  which  obtained  the  Hare  Prize  in  the  year  1868.  By 
Norman  Maccoll,  B.A.,  Scholar  of  Downing  College,  Cam- 
bridge. Crown  8vo.  3^.  6 d. 

“Mr.  Maccoll  has  produced  a monograph  which  merit  the  gratitude 
of  all  students  of  philosophy.  His  style  is  clear  and  vigorous ; he 
has  mastered  the  authorities , and  criticises  them  in  a modest  but 
independent  spirit.” — Pall  Mall  Gazette. 

M‘Cosh.  — Works  by  James  M‘Cosh,  LL.D.,  President  of  Princeton 
College,  New  Jersey,  U.S. 

“ He  certainly  shcnos  himself  skilful  in  that  application  of  logic  to 
psychology , in  that  inductive  science  of  the  human  mind  which  is 
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M‘Cosh  (J.)  — continued. 

the  fine  side  of  English  philosophy.  His  philosophy  as  a whole  is 
worthy  of  attention  A — Revue  de  Deux  Mondes. 

THE  METHOD  OF  THE  DIVINE  GOVERNMENT,  Physical 
and  Moral.  Tenth  Edition.  8vo.  ioj.  6d. 

“ This  work  is  distinguished  from  other  similar  ones  by  its  being 
based  upon  a thorough  study  of  physical  science , and  an  accurate 
knowledge  of  its  present  condition , and  by  its  entering  in  a 
deeper  and  more  unfettered  manner  than  its  predecessors  upon  the  dis- 
cussion of  the  appropriate  psychological  ethical , and  theological  ques- 
tions. The  author  keeps  aloof  at  once from  the  a priori  idealism  and 
dreamhiess  of  German  speculation  since  Schelling,  and  from  the 
onesidedness  and  narrowness  of  the  empiricism  and  positivism 
which  have  so  prevailed  in  England  A — Dr.  Ulrici,  in  “Zeitschrift 
fur  Philosophic.” 

THE  INTUITIONS  OF  THE  MIND.  A New  Edition.  8vo. 
coth.  ioj.  6 d. 

“ The  undertaking  to  adjust  the  claims  of  the  sensational  and  in- 
tuitional philosophies,  and  of  the  a posteriori  and  a priori  methods , 
is  accomplished  in  this  work  with  a great  amount  of  success  A — 
Westminster  Review.  “/  value  it  for  its  large  acquaintance 
with  English  Philosophy,  which  has  not  led  him  to  neglect  the 
^r eat  German  works.  I admire  the  moderation  and  clearness , as 
well  as  comprehensiveness , of  the  author's  views  A — Dr.  Dorner,  of 
Berlin. 

AN  EXAMINATION  OF  MR.  J.  S.  MILL’S  PHILOSOPHY: 
Being  a Defence  of  Fundamental  Truth.  Crown  8vo.  Js.  6d. 

“ Such  a work  greatly  needed  to  be  done,  and  the  author  was  the  man 
to  do  it.  This  volume  is  important,  not  merely  in  reference  to  the 
vieivs  of  Mr.  Mill,  but  of  the  whole  school  of  writers , past  and 
present,  Bi'itishand  Continental \ he  so  ably  represents  A — Princeton 
Review. 

THE  LAWS  OF  DISCURSIVE  THOUGHT  : Being  a Text- 
book of  Formal  Logic.  Crown  8vo.  5*. 

‘ ‘ The  amount  of  summarized  information  which  it  contains  is  very 
great;  and  it  is  the  only  work  on  the  very  important  subject  with 
which  it  deals.  Never  was  such  a work  so  much  needed  as  in 
the  present  day  A — London  Quarterly  Review. 

CHRISTIANITY  AND  POSITIVISM  : A Series  of  Lectures  to 
the  Times  on  Natural  Theology  and  Apologetics.  Crown  8vo. 
7 s.  6 d. 

Masson. — RECENT  BRITISH  PHILOSOPHY  : A Review 
with  Criticisms ; including  some  Comments  on  Mr.  Mill’s  Answer 
to  Sir  William  Hamilton.  By  David  Masson,  M.A.,  Professor 
of  Rhetoric  and  English  Literature  in  the  University  of  Edinburgh. 
Crown  8vo.  6s. 
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i(  We  can  nowhere  point  to  a work  which  gives  so  clear  an  exposi- 
tion of  the  course  of  philosophical  speculation  in  Britain  during 
the  past  century , or  which  indicates  so  instructively  the  mutual  in- 
fluences of  philosophic  and  scientific  thought.  ” — F ortnightly  Review. 

Maurice. — Works  by  the  Rev.  Frederick  Denison  Maurice, 
M.A.,  Professor  of  Moral  Philosophy  in  the  University  of  Cam- 
bridge. (For  other  Works  by  the  same  Author,  see  Theological 
Catalogue.) 

SOCIAL  MORALITY.  Twenty-one  Lectures  delivered  in  the 
University  of  Cambridge.  New  and  Cheaper  Edition.  Crown  8vo. 
iol  6d. 

“ Whilst  reading  it  we  are  charmed  by  the  freedom  from  exclusiveness 
and  prejudice , the  large  charity , the  loftiness  of  thought,  the  eager- 
ness to  recognize  and  appreciate  whatever  there  is  of  real  worth 
extant  in  the  world,  which  animates  it  from  one  end  to  the  other. 
We  gain  new  thoughts  and  new  ways  of  viewing  things,  even  more, 
perhaps,  from  being  brought  for  a time  under  the  influence  ip f so 
noble  and  spiritual  a mind.” — Athenaeum. 

THE  CONSCIENCE : Lectures  on  Casuistry,  delivered  in  the 
University  of  Cambridge.  New  and  Cheaper  Edition.  Crown 
8vo.  5L 

The  Saturday  Review  says:  “ We  rise  from  them  with  detestation 
of  all  that  is  selfish  and  mean,  and  with  a living  impression  that 
there  is  such  a thing  as  goodness  after  all.” 

MORAL  AND  METAPHYSICAL  PHILOSOPHY.  Vol.  I. 
Ancient  Philosophy  and  the  First  to  the  Thirteenth  Centuries  ; 
Vol.  II.  the  Fourteenth  Century  and  the  French  Revolution,  with 
a glimpse  into  the  Nineteenth  Century.  New  Edition  and 
Prelace.  2 Vols.  8vo.  25 s. 

This  is  an  Edition  in  two  volumes  of  Professor  Maurice's  History  op 
Philosophy  from  the  earliest  period  to  the  present  time.  It  was 
formerly  scattered  throughout  a number  of  separate  volumes,  and  it 
is  believed  that  all  admirers  of  the  author  and  all  students  of 
philosophy  will  welcome  this  compact  Edition.  In  a long  intro- 
duction to  this  Edition,  in  the  form  of  a dialogue,  Professor  Maurice 
justifies  some  of  his  own  peculiar  views , and  touches  upon  some  oj 
the  most  important  topics  of  the  time. 

Murphy —THE  SCIENTIFIC  BASES  OF  FAITH.  By 
Joseph  John  Murphy,  Author  of  “ Habit  and  Intelligence.” 
8vo.  14^. 

“ The  book  is  not  without  substantial  value ; the  writer  continues  the 
work  of  the  best  apologists  of  the  last  century,  it  may  be  with  less 
force  and  clearness,  but  still  with  commendable  persuasiveness  and 
tact ; and  with  an  intelligent  feeling  for  the  changed  conditions  oj 
the  problem .” — Academy. 

Picton,— THE  MYSTERY  OF  MATTER  AND  OTHER 
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ESSAYS.  By  J.  Allanson  Picton,  Author  of  “ New  Theories 
and  the  Old  Faith.”  Crown  8vo.  ioj.  6 d. 

Contents  The  Mystery  of  Matter — The  Philosophy  of  Igno- 
rance— The  Antithesis  of  Faith  and  Sight — The  Essential  Nature 
of  Religion — Christian  Pantheism. 

Thring  (E.,  M.A.)— THOUGHTS  ON  LIFE-SCIENCE. 
By  Edward  Thring,  M.A.  (Benjamin  Place),  Head  Master  of 
Uppingham  School.  New  Edition,  enlarged  and  revised.  Crown 
8vo.  7 s.  6 d. 

Venn. — THE  LOGIC  OF  CHANCE  : An  Essay  on  the  Founda- 
tions and  Province  of  the  Theory  of  Probability,  with  especial 
reference  to  its  application  to  Moral  and  Social  Science.  By  John 
Venn,  M.A.,  Fellow  of  Gonville  and  Caius  College,  Cambridge. 
Fcap.  8vo.  7 s.  (id. 


Every  Thursday,  price  4d.;  Monthly  Parts  Is.  4d. 
& Is.  8d,;  Half-yearly  Volumes  10s.  6d. 
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It  is  now  four  years  since  Nature  first  appeared,  and  the 
Publishers  only  state  the  acknowledged  truth  when  they  say 
that  it  has  become  the  accredited  organ  of  the  leading  scientific 
men  in  both  the  Old  and  the  New  World. 

No  man  can  now  lay  claim  to  be  considered  intelligent  and 
well-read  unless  he  knows  something  of  the  principles  of 
Science,  and  keeps  himself  an  courant  with  the  most  recent 
developments  of  scientific  principles  in  the  various  Arts.  The 
all-important  part  which  is  being  gradually  assigned  to  Science 
in  Education,  in  the  Arts  and  Manufactures,  in  Commerce,  and  in 
Social  Economy,  is  evident  to  all ; and  there  is  no  surer  sign  of 
a wide-spread  regard  for  Science  than  the  desire  which  exists 
among  all  classes  of  intelligent  readers  for  scientific  literature 
which  is  not  beyond  the  range  of  those  who  can  read  and  think. 
In  the  “ fresh  fields  and  pastures  new,”  which  scientific  explorers 
are  every  year  making  accessible,  are  to  be  found  feasts  of  in- 
struction and  pleasure  of  the  highest  kind,  apparently  inex- 
haustible, and  fraught  with  the  healthiest  results  to  body  and 
mind.  So  that,  while  “ literature,”  in  the  old  sense  of  the  term, 
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still  holds,  and  will  continue  to  hold,  its  place,  there  is  a general 
craving  abroad  for  scientific  literature  possessing  a general 
interest. 

One  of  the  great  aims  of  the  Publishers  of  Nature  is  to 
satisfy  this  laudable  craving.  This,  however,  is  not  accom- 
plished by  boiling  down  Science,  or  by  offering  to  the  public 
articles  deprived  of  all  that  is  characteristically  scientific,  but 
by  avoiding  the  minute  details  of  the  separate  sciences,  and  by 
expounding,  in  a popular  and  yet  authentic  manner,  the  Grand 
Results  of  Scientific  Research,  discussing  the  most 
recent  scientific  discoveries,  and  pointing  out  the  bearing  of 
Science  upon  civilization  and  progress,  and  its  claims  to  a more 
general  recognition,  as  well  as  to  a higher  place  in  the  educa- 
tional system  of  the  country. 

Original  Articles  on  all  subjects  coming  within  the  domain 
of  Science  are  contributed  by  the  most  eminent  scientific  men 
belonging  to  all  parts  of  the  world. 

Reviews,  setting  forth  the  nature  and  value  of  recent  scien- 
tific works,  are  written  for  Nature  by  men  who  are  acknow- 
ledged masters  in  their  particular  departments. 

The  Correspondence  columns  of  Nature,  while  forming 
a medium  of  scientific  discussion  and  of  intercommunication 
among  the  most  distinguished  men  of  Science,  have  become 
the  recognised  organ  for  announcing  new  discoveries  and  new 
illustrations  of  scientific  principles  among  observers  of  Nature 
all  the  world  over, — from  Japan  to  San  Francisco,  from  New 
Zealand  to  Iceland. 

The  Serial  columns  of  Nature  contain  the  gist  of  the  most 
important  Papers  that  appear  in  the  numerous  Scientific  Journals 
which  are  now  published  at  home  and  abroad,  in  various  lan- 
guages : while  longer  Abstracts  are  given  of  the  more  valuable 
Papers  which  appear  in  foreign  Journals. 

The  Principal  Scientific  Societies  and  Academies  of 
the  world,  British  and  Foreign,  have  their  transactions  regularly 
recorded  in  Nature,  the  Editor  being  in  correspondence,  for 
this  purpose,  with  representatives  of-  Societies  in  all  parts  of  the 
world. 

Notes  from  the  most  trustworthy  sources  appear  each  week, 
recording  the  latest  gossip  of  the  scientific  world  at  home  and 
abroad. 

In  short,  the  Publishers  venture  to  repeat,  Nature  is  the 
recognised  organ  of  Science  throughout  the  world.  They  have 
aimed,  they  believe  successfully,  so  to  conduct  the  paper  that  it 
shall  have  a claim  on  all  readers.  Its  articles  are  brief  and 
condensed,  and  are  thus  suited  to  the  circumstances  of  an 
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active  and  busy  people,  who  have  little  time  to  read  extended 
reviews  and  elaborate  treatises. 

Nature  is,  moreover,  well  calculated  td  be  of  great  service 
to  teachers  in  any  way  connected  with  Science,  or  who  give  a 
place,  however  small,  to  Science  in  their  course  of  instruction. 
It  will  keep  them  informed  of  all  that  is  most  recent  and 
valuable  in  Science,  and  enable  them  to  add  constant  freshness 
and  interest  to  their  instruction. 

In  order  to  make  the  paper  more  and  more  valuable  to  the 
general  reader,  and  to  supply  a want  which  it  is  believed  is  felt 
by  many,  series  of  Papers,  profusely  illustrated,  have  been  re- 
cently commenced,  consisting  of  interestingly  and  instructively 
written  articles,  on  particular  scientific  subjects  — Scientific 
Discovery,  Applications,  History,  Biography — by  some  of  the 
most  eminent  scientific  men  in  the  kingdom.  Among  the 
works  which  are  appearing,  or  will  appear  in  Nature  shortly, 
the  Publishers  are  already  enabled  to  announce  the  following : — 

“The  Spectroscope  and  its  Applications,”  by  J.  Norman 
Lockyer,  F.R.S. 

“The  Origin  and  Metamorphoses  of  Insects,”  by  Sir  John 
Lubbock,  Bart.,  M.P.,  F.R.S. 

“The  Science  of  Weighing  and  Measuring,”  by  H.  W. 
Chisholm,  Warden  of  the  Standards. 

“ The  Polarization  of  Light,”  by  William  Spottiswoode, 
F.R.S. 

“ Meteorites,”  by  N.  S.  Maskelyne,  F.R.S.,  Keeper  of  the 
Mineral  Department,  British  Museum. 

“ Mountain  and  Valley  Sculpture,”  by  Professor  Geikie, 
F.R.S. 

“ The  approaching  Transits  of  Venus,”  by  Professor  Forbes. 

“ The  Birth  of  Chemistry,”  by  G.  F.  Rodwell,  F.C.S. 
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